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Introduction

-

e

Ungder contract with the Ontario Ministry of Education, the

Faculty of Educatlon of the Unlver51ty of Ottawa undertook a comprehcn51ve

study of the needs and characterlstlcs of students 1ﬁ the 1ntermednate

"years, ages twelve to sixteen.

The “approach ‘adopted consisted in developing a relevant&and

+

pertlnent synthe51s of 1nformat10n based upon quallty research studles,
concernlng the physical, 1nte11ectua1 social and emotlonal characterls-
tics ofradolescents in the twelve- to-s1xteen age group. + |
It is hoped that ‘such a synthesxs as prov1ded in this document
will bring greater awareness on.the part of teachers of the necessity fori
implementiqg’éduaétiohél ﬁrécéssesfébmpatiﬁié with the needs and
' characéerié%igs of eégly adolescence and that, in-adgit;on, it will serve .

advantaquusly as a valid hnd reliable basis for deéisiqn makin& relative

< to_educational programs intended for the intermediate division.

.
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In thls connectlon the authors of the present document hope

¢ !

2 they haye satlsfactorlly met the proposal dlscussed in the P051t1on Paper

- re Cyclmc Revxew ~The Intermediateé Years, New Dimensions, September 1972% -

pﬁ,ﬁléularly with respect to the follow1ng quotatlon 11fted gherefrom on

page 3 V | . ‘ - | : -
The need most often arthulated by those concerned with the °*
"intermediate level is for a consistent and coherent approach to_ ‘.

—-——————444the~edueatumL4ﬁL41mLizatoanguxu;oldsggglh;s approach should™ -
recognize the unique nature and needs of this age group without -~ - R~

be1ng unduly influenced by the practices of the divisions
preced1ng and following the intermediate. -

The contents of the study were d15tr1buted over four separate

The first chapter presents an overv1ew of adoleseent growth

14
chapters

and” development wh1ch serves the purposey of an 1ntroduct1on to the

~

study as /a whole. Chapter two deals with the physlologlcal and blologlcal

. -
factors of growth. It is our experience that unless teachers have a

personal interest in physiology this sect1on is. gcnerally passed aver

rather superficially. Th1s 1pmmost unfortunate when one con31ders the

|

»
numerous prob1ems of grOW1ng up wh1ch are experlenced by adolescents in- a

school sett1ng and that are closely related to the quality and 1nten51ty (\w)

of b1olog1ca1 changes that constantly take;pLaCe dur1ng these ages, 12 to.

s ! »

16. - v

\\gglutmons to a11 the1r educat1onéﬁ prob1ems buf will certa1n1y develop

" -research data presented in this Chapter two(éggﬁhey generally and
. 8 . ) -

» -

'y
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. * L

{hopefully are with the-researchyconélusions relative ‘to cognitive,'
ehotional and social development. They must be constantly aware of the
fact that in the b;ologlcal sense at least, each 1nd1v1dual adolescent

> .
-child %?»at any one instant a lly integrated human perSOn; that is,.. - "

that the individual adolescent is operating as-an efficient biologicals

machine within the limits of his/her evolutiondry and environmental

H]

background, is accomplishing those fi‘m i
the

and is, furthermore, accomplishing in an integrated mannér. » T

In Chapter three, ‘the authors of this report have attempted,to )

cover those top1cs that could have the most relevance to the cogn1t1ve

o .
; .

‘functlonlng of the, early adolescent as it relates dlrectly to learnlng

and 1nd1rectly to curriculum’ de51gn From the avallable mass of Studies_

,_o, . - .
on cogn1t1ve development the authors sclected for review those that

reflected several major_research and theoretical traditions such as the
. ‘ . . . ) '
mental test movement, the Genevan ahd the Vygotsky-Luria Schools and the . %Q}'

"cognitive styles" -approach. SN

i
of emerglng adolescent§ that have their .sources in the developing

' cognltlve and 1nte11ectual funct1 6. The early adolescent's 1n€ellec43 “
is undergoxng profound and, lastlng changes from agcs 12 to 16 and unless
educators upderstand some of the dyhamlcs anq‘sipresszons of the evolutlon
of the adolescent's intellect and is suceessful in confronting hlm,aath a
welliblahned_challehgef;;éhis rapidli/changing intellectl only‘: ‘

 miseducation can take place. This is the message the authpré af the

N [

“report hope to convey to their yeaders in Chapter three.
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'the authors present a comprehen51ve rev1ew

'.

by emp1r1cal research.” Although mentlon is occaS1ona11y made of c11n1- E

e \ -
;cf|)_ . P

»stud1es descr1b1ng cond1t1ons of seVere dev1at1ons these are kept to.

o a,m n1mum 1n favour of stud1es which present a w1de 1nformat1onal base
on the normal-expectat1ons for the emotlonal gnd soc1al development of

+
BN ’ . T . : .
B : . . R , . N

adolescents._ o T
l-

The chapter s 0rgan1zat10n d1ffers marked1y~w1th the preced1ng

'x

;ﬁ,.ni cha?ters 1t was” felt that the modal behavvour organ1zatrbn of the data

- fac§l1tated the 1dent1f1cat1on of the typ1ca1 behav1our most character-
;éxf‘ N *1stﬁc of normalcy wh1le at the same t1me aIIOWed for except1onal1ty

P i . . .

s -
-“l

R p”Wlthln a normal range, ' _I ','f:»“'%.' T
L ‘”'wl Th1rty four modal’ behav1ours'are del1neated on: - the most numerous
. _: hY

'?.gro%p (Nofth Amer1can m1ddle class), with: 1mportant var1at1ons for age,b

o sexx or cultural dlfferences.’ The emp1r1cal ev1dence c1ted tends to
. :1; e .
N confhrm the concept of developmental tasks as’ ad3ust1ve d1tt1cult1es
’ ’ <F
I . -7

hich .stem largely ﬁrom the 1nd1v1duat¢§ growth potent1al and the.'w

: _\3' demands 1mposed by a: culture The home, school and peer sub#culture S

.

'::were found to play prom1nent roles, often c0mpl1mentary as well as conéi

”rwdwﬂ_f;fﬂlct1ng,{an det;r%1n1ng the 1ntens1ty of adjuatlwe dkff1c5ﬂty an 1nd1-~~~?&‘: ;u“ﬁt
s s ' el
RS fv;dual w1ll qxper1ence. ;ach in its own way has great potent1al for
S < 15

f,contr1but1ng pos1t1vely to the adolescent S, understand1ng of the nature

.t \'. .

B of blolog1ca1 change tak1ng place w1th1n h1m at adolescence and to the

-~

- bu11d1ng of a rea115t1c self confldence, 3

»

. The school as a dom1nant factor in the lives of adolescents was
s .. o . < N - ’ ' S . -
5'\\\fconfirmed‘in this study, -Findings suggest that the school is - in a I

B
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xiii

‘
~

particularly strategic position to bolster the self esteem of the ado—
lescent by g1v1ng h1m 1ncreasing opoortunity to be of service and to
develop responsible outlets for his drive toward 1ndependence ‘and ney

4

'found idealism.

The.organizational schema of this chapter has .also served“tq

1dent1fy the fOllOWlng areas.of adolescent development fdr\which mpirig"'

]

h cal ev1dence is meagre or conflicting, and for which additional yeseagch
1s needed. (l) the causes of heightened emotionality other than bio—
logical change,~ (2) the c0p1ng style of adolescents whenvmeetlng crises,
(3) the: origins of adolescent fear and disdain of,the school, (4) the

,affect~of changes in cognitive ability on emotional andvsocial welfare,'

(5) socio- econom1c differences in self- esteem, (6) the dynamics of peer

B
groups, and (7) sex differences in egocentrism 1n adolescence.

/ [
‘Within each chapter,fand;wherever,possiblea the educational

implicatidns were: brought out as forcefully as one -could. It is, how-.

ever, expected that curriculum planners and designers for the-age groups

'

12 to 16 interprét the research data of this ' report in terms of their .
A
‘own schools and communities, that is, that they‘provide the\curricuBa o

»

needed to match the highly variable and changing characteristics of the,

- . ~ i N
Ly ar P S T

emerging adolescents and to meet the xange of 1nd1V1dual differences
1 - ‘e g C .
which makes~the‘intermediate yeaqs a un1que~segment of~the_educational

-

‘ladder. S o o - . s <
. . . . . . . » . . «"

In conclusion,-I w1sh to express my most sincere gratitude to
" my colleagues who, made this study. possible, to John Rackauskas, research

officer‘for thé project,'tg Drs. Jerry Vermuth, Vytenis B. Damusis, _
Floyd R. Smith and Pon Stuss. I also wish to acknowledge the untiring
. ¢ . . . . » L . -

g
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and Development

-y

Overvuew of
Adolescent Growth

' verb adolescere wh1ch means ''to grow up" Although it may be cbn-

RN

1. The'Meanfng.of‘AdoleSCence - L

Adolescence 1% var1ous;y descr1bed depend1ng upon the po1nt

r

of view of .the observer. It may d1ffer 1n t1me, culture, and - theo- SR

retical.point of View. The word adolescence derlves from the Latln /~

- e . y

. P -
51dered a per1od of transition we are caut1oned by Hurlock (1973),

Ausubel (1954), and Osterr1eth C1969) that 1t 15 nof'dlscreet from

‘.

and unrelated to ch1ldhood Ausubel Gl954) declared it ax1omat1c

- -

[ B
AR

that the nature of adolescent development 1s cond1troned by ch11dhood

’ »

exper1ence. The years of adult matur1ty are 1nfluenced 1n turn by

.
.~

what has occurred in the adoléscent per1od - bﬂ

Il ‘

;“{A Stone and . Church (1968) observe that the term adolescence 1s'

N
>

used in two somewhat dxfferent senses: (l) from the point of - view of

phys1cal development it refers to the age span that beging with the -

- ’ , . ° - * v .
ot - y? " - i

-

o

g
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2. 0 RVIEW OF ADOLESCENT GROWTH T -
S e AND, DEVELOPMENT ' '

[N E

prepubertal growth Spurt and ends with the atta1nment of full physlcal
maturljy, 2) psychologloally, 1t refers to'a state of m1nd, a mode 4 _.

of exidtence that beg1ns roughly w1th puberty and ends when, as

: Ausubel says, the individual. has atta1ned "executlve 1ndependence"-;

. . » s o |

- that is when the 1nd1V1dual "has atta1ned%emotlonal and social maturlty
.

and has the experlences, ab111ty and motluatlon to cons1stently assume

b

the role of ‘an adult (Ausubel 1954) o . e

v i ;
; : “ : ’ . | ’

“ The central theme of adolescence is that of 1dent1ty, wh1ch is

described by Erikson as the stage in wh1ch the adolescent's new-
‘ s \
found 1ntegrat1ve ab1l1t1es are used to syntheslze all the -things he

has learned about hLmself in’ ch11dhood into. a concept of self that’

b

makes sense and shows continuity with -the past wh11e preparing for the
future’ (Elkind f970) | |
«The beg1nn1ng of adolescence is. dlfflcult - to determlne because
the'age of Se;ual maturlng varles greatlx. It,1s{far more reallstlc :;
to use physiological indices thanvchronological-age when marking the

’

" milestones in adolescence. Puberti,'the point inwllfe at which'sexual o

maturatlon beg1ns, varlel’w1dely between boys and glrls ‘and for 1nd1—

-l . . s P S . AN

v1duals wlthln each sex grOUp.k Hurlock est1mates that adolescence
' G
extends from 13 to 18 years for g1rls and from 14 to 18 for boys. ) '

&

' She further divides adolescence 1nto two® perlods with the d1v1d1ng

~line at age 17 (Hurlock,‘1973). %In earlywadolescence the youth is

’ pfeoccupied with the profound physical changes taking place in his/her

'.body arid with expressions. of independence which are in contrast to °~ . ~
B pd .

* ) M .




OVERVIEW OF ADOLESCENT GROWTH s
AND DEVELOPMENT ' -

h1s social dependence of ¢hildhood. In addition to sharing the young

i c&udessall~phases nf

s

matur1ngu\not sexual matur ng alone. . Not 'all writers agree with

Hurlock For example, McC d1ess conceives of adolescence as a -

latter half e«tendmng.lnto the ear1y part of . adolescence ~Thus, two
: years are spent in prepar1ng the body for reproduct1on and two xfars -

in completing the process. The first two years are knOWn as "pre-~

‘

“

adolescence' or "pubescence" and puberty is the- point of life at

which sexual maturity begins (Hurlock* 1973).' The pubescent child is
o
not an adolescent because he is 16t sexually mature, hut neither is.

»

' ,he a ch11d because- many phys1ca1 changes and1g;hav1our patterns have .
‘been 1n1t1ated and there41s an apparentvtransformat1on in process

from the ch11d11ke features of~ ch11dhood to those df an adu1t

The centra1 tendency for puberty is somewhere hetween the: 12th |

and iSth year and_may occurvanywhere‘between‘the 9th and 17th year in

girls and one or two years later in boys. The precise timing of

13

N
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puberty is a matter of individual- g
and external factors. The last hundred
*lower1ng of the average age of Puberty

- 2. Theories‘and Other Important Points of View
N N ’ o N . ) ' R

i. The Naiunc and Value 0§ Theonies ..

‘ S1nce the turn of the century ‘there has been a. spec1a1 atten-
‘tlon d1rected toward.the adoleScent perlod of development.; ThlS

' attentlon has generated a vast quantlty of - research data.wh1ch is

N

.most incémprehen51b1e unless ordered in some systematic way Theories
serve this function. They are best thought of as conceptual models,
co posed of a cluster of\x\}evant assumptlons systemat1ca11y related
to one another of a set of empirical definitions (Hall and (1ndzey,
1957) . Theories serve the important function of giving us a sense of

direction and a means for synthesizing the accumulation of data about

£

- adolescence. A good theory: o

t

- “?, . .
i. is comprehensive.and.yill account for much behavigur.

if.. is explicit and par&imonious and generates useful research.
'A theory 1s not a. law unto 1tse1f but 'a means of predlctlng laws Just

N ]

;as “laws may pred1ct events. .
Numerous theories have been, promulgated in- the 5c1ent1f1c

1nqu1ry on adolescence since the turn of the century, The complex1ty

.

of the phenomena studied has given rise to many conflicting viewpbints?

-

:“ .

-
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“a All theor1es accept the assumptlon that adolescence is a unique . )

phase in development and incorporate essent1a11y the same data on blo-‘

4

logical and phys1ca1 changes. Where they dlffex, however, is on the

1nf1uence of the b1010g1ca1 changes’ on the psychological processes

Current ‘major theor1es of adolescence may be c1a5s1f1ed\as ;

blologlcal psycn010g1ca1, psycnosoc1a}AAsocnohnpxn&~amd~anthropA~
logical (Beller, 1968). . , g

L. Biologicak Theonies™ T o %

- - - : . o

G. Stanley Hall, the father of the pSychology of adplescence
was the first theorist of consequence to address h1mse1f’to thlS v”_ ' !
phase of human development. His theory ispcon51dered'blorog1car‘1n

that it accounts for change of psychological adjustment, through bio- '

genetical programmlng, expressed through the process of maturatlon

T S :
In Hall's theory there was 11tt1e room for env1ronmental factors )
Although he was not completely ob11v1ous to cultural 1nf1uences, he

none—the-less clung to_the_bellef that_behav1oura1 changes~occurr1ng

»

during this period of‘growtﬁ were completelv conditioned by physio-

logical events dependent on the function of the end0crine~g1ands. A

]

"maJo “assumption in- Hail's theory, 9t1mu1ated in large measure by _

+

Darwin § concept of evolution, is the concept of recap1tu1at10n. By

Y

this|view the_exper1ent1a1 h1story becomes a part of the genetic
v

struéture of the individual (Muuss, 1968). Accordingly, the indi-
vidual passes through stages comparable to those of the history of

~

&
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a

manklnd Hall prescribed resignedvacceptance of these unfoldings and

'descrlbed adolescence as a per od of 1nev1table "sturm und drang"'

. : .
a

(Hall, 1916). - - - N\ X

.
Arnold Gesell, like Hall developed a theory of maturationally
determined reoccurring éycles‘of behaviour HlS theory is character-

. -
> ized as morphogenetlc in that e V1ronmental factors fac111tate or

1nh1b1t growth, but the bas1c dlLectlon ofrgrowth is" 1aid down by
maturatlonal forces" (Beller;'1968) Gesell was one of the %oremost
exponents of systematlc and detalled emp1r1cal observatlons of
development at varlous stages from 1nfancy through adolescence.
Inportant in his construct of’development are maturationally deter-
mined reoccurring‘cycles of innoyation, integratiqn and’ equilibrium.
Growth in such a-system consists of escillations inda spiral~manner-'
toward an equilibrium andfpartlal regressions as a staging for_ |
future progreSsion.p Thisd"reciprocal interweaving" (Gesell, 1956) - -
. gives us a description of adolescence as consisting of vivid contra;
d1ctlons of behav1our at dlfferent.age levels. ‘During the periods.of
1nnovatlon and unresolved 1ntegratlon those dealing w1th adolescence
may anticipate dlfflcult‘behaV1our. In the perlods of equ111br1um
a sense of. equanimity will occur. . 4

Additional hiologlcél theories are those of‘ﬁgetschmer's
bodily types and Zeller{s body gestelt which are reviewed by

Beller (1968). . o ' 7
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Lid. Cultunaﬁ and Sac&okog&caﬂ Thaon&eb o -,,

More than any othef group the cultural anthropologlsts have

challenged the assumptlons of the blologlcal polnt of V1ew In 1925 o ,

- ee »

- E Margaret Mead assembled a large body of data dealing w1th comparatlve

B

psychology.of adolescence. Her’ stud1es of Samoan culture made 1t
’

apparent that the adolescent exper;ences in Western c1V1llzatlon were . )

- not inevitable and that there were degrees of confllct stresL‘and
d1ff1culty (Mead 1928) . Culturally-orlented theorists in th% main

hold that cultural cond1t10ns dre the determ1n1ng factors as t

‘whether human development will occur in stages or is continuous.
. Ausubel (1954), whlle cred1t1ng the cultural anthropologls

with the correction of the ethnocentric b1as of ‘the biological point

of view, finds them’ erxlng in another d1rect10n He states that.

- " because the cultural theor1sts:

. .were able to relate degrees of adolescent COnfllct to
cultural conditions, they jumped-illogically to the.con-
clusion that the entlrety of adolescent:psychology could
be regarded largely "as the product of norms and restric-.
‘tions in the ‘child's surroundings which deny, postpone or
regulate séx and other act1V1t1es of which he is capable )
as a matdflng person'. , /

O . 3

a . .
P X . b

i, 2

4',;).‘. Ps jchoanq,(’.yttc Theafty

Psychoanalytlc theory fits into ne1ther ‘biological nor cul-
'tural types. The claSS1cal psychoanalytic theory d1d empha51ze the
1mpartance of blologlcal factors, however, later psychUanalyt1c

theor1sts such as Erikson have glven much more attention to the

impcrtance of culture and environment. Erfkson's psychosocial




‘_ment throughou; theentire 1ife spaq\“The'following presentation of

developmental stages, Table I, equates Erlkson s psychosoc1a1 stages R 4

-

with Freud's psychosexual stages (Blehler; 1971@

\
Harrx\Stack Su111van, 11ke Er1kson, madEasome important

.-

extensions of sychoanalyt1c theory. Of part1cu1ar significance to

adolescent psychology is his emphasis on 1nterpersona1 relat1onsh1ps,
and their affect on the development of the selffeoncept.,'lmplicit in:
Sullivan's (1953) intexpefspnal theory are these,generalizationsi

a positive self-concept results from an atmosphere of” approval and . )

support; a negative selfaconcept results from negat1Ve appraisalss

Psychoanalytlc theory as it has developed in recent times puts

a greater emphasis on external reallty To 111ustrate Conger c1tes K
il . ;
‘jAnna Freud's recogn1t1on of opportunltles in adolescence for correct-

/ing prev1ous advérse experlences and -Otto Rank's empha51§ on the con-a‘

-

scious ‘ego as opposed-to the unconscious level in the creative and .

productiVe aspects'of human nature (Conger, 1973). , S
. . . . , L )

,’U.- Psiychological Theonries

The~distinguishing gesture of psychological theories of ado- "o
1escence is their focus of attention on psychological pi0cesses as
important mediﬂﬁgng factezifiz/pdolescent development. Prominent

among such theorists are Kurt Lewin and Edward Sprangef. Their ' ’

23 | ) B :
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Table I. Developmental Stageg\Rccording to Erikson and Freud
s . ) ’ . . . ¥ N : .
—
.JErIkwn‘u psychosocial stages Age range Froud's psychosexual stagest «
Trost vs, Mistrust, Adequate care and _ Birth  Oral Stage. Mouth region provides
, gonuine aftection lead 1o view of wofld ©  lo  estsensual Satisfaction, Unfortunate ex-
©, - . sssafe and dependable. Inadequulo care - ' 1 perisnces causing a fixation at this level
’ - . ~ and ro]oclion lead 1o fear l_!nd suspiclon.  year _may isad to'greed and possessiveness
t - . o verbal dggressiveriess.
+ - Autonomy vs. Doubl. uppaﬁunﬂlesior—Zﬁ—%nakStage—AnaLancH:relhtaLaLeus pro- -
“child to try out skills at own pace and i years  vide greateal sensual satisfaction, Untor-
.own way lead.do autonomy. Overprotec- [tunale experiences causing a fixation at -
Alon or lack of support may lead to doubt . this leve! may load to messiness, extreme
- -+ about abiity to control sell or erviron- cleanliness. o frugality.- '
mem . r .
: 3-4  Phalic Stage Geniel region provides
L . years greatest sensual satistaction. Unlortunate
o axpariences causing a fixation at this level
A . may lead !ovlnapproptiﬁle sex roles
Inltigtive vs' Gullt Froedom to engagein ' 4-5  Oedipal Stage. Parenl of opposlle 56X 1S
Activities and pationt answering of qyes:  years  laken as object of sensual salistac-
, ' . liongiead lonitiative. Rostriction of actvi- . tion—which leads to tendency lo regard
ties and tregting quosuonu as a-nuisance same-sexed parent as a nval. Unfortunate '
. load to gulit. #xponencas can(slng a fixalion at this tevel -
M , N may lead to compnlitivaness.
Industryvs Inferlority Balng parmmad o 6-11 Lotency Period Resoluton of Oedipus
make ang do things and being praised  yosrs . complex by identifying with parent of op-
tor. sccomplighments - lead fo: Industry. . posllo sox dnd satislying sengual 15eeds
Limitation on dctwvities and criticisms of vicariously.
. c what is dons laad to Infariority. . .
: “ ' 11-14  Puberty. Integration of sensual tenden-
.' L ' yoars  cCies lrom previous stages Intounitary and . *
P ‘ " ovefiding genital Soxuality.
’ Idontity vs. Role Conlusion Recogniion  12-18 ’ - '
e ‘of continuity and Samenass in one’s per-  years . :

Aruitoxt provided by Eic:

sonality, ovon when m ditferent situations
. and whan roactod to by different individu-
. als, leads to identity. Inability 1o establish
stable trans in porcoplton of ot iouds lo
tole conlysion

great-

9.

ey

From Robert F Biehler, Psychology Applled
Houghton Mifflin Co., p. 109, 1974.

v

: a

to Teaching, Boston,

*The description of Freudian Stages in this. table is derived from

Elkind, p. 397

»

-
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—is a function 'of the persom (P} and his environment (E). In this®

~adolescents deve]opment (Conger, 1973)

| e ,
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g
~ .

‘theories are built on studies of individual human experience with

4

particular attention to states of consciousness, perception, values,

il

a4

inner conflict-and stress. Lewin's central concern was in searching

. . - -
P .

" for an undérstanding of the organismic behaviour resulting from

“ . . '

dynamic interaction between a person and his enuironment! The core

coricept of his theory is represented in the formula: Behaviour (B)

-

formula both P and E are interdependent variables. Thus to under-

~ stand an individual one must cohsider both the indiwvidual and his

’
'.'

environment as thex interact.

Edward Spranger emphasizes the discovery of the ego and the

talt psychology and is pr1mar11y concerned with inner detdrmlnants

and the Lndxvxdualﬁs experience and- conception. Hns poxﬁt of vncw

ca11 d the Geisteswissenschafliche theory, is very influential in%W
g.

Europe . (Conger, 1973). Spranger has resd%yed the issue between stage
developmept vs,contlnuous development agﬁ.ﬁéiﬁﬁfeh%d emot1ona11ty by

stat1ng that adolescent development may taﬁ% on dlfferent patterns in
] ‘I‘

individual cases. He has proposéd three d1st1n uishing pat erns of
% paty

-

The first pattern, which corresponds to Hall's idea of
adolescent. development, is experienced as a form of

rebirth in which the individual sees himself d&s another .

person when he reaches maturity.: This .is a period of V.
storm, stress; strain, and cr1s1s, and results in pex-

sonality. change. It has much in cdommon with a religious _"\3,

conversion, also emphasized by Hall.

)

)

. totality .of ‘the psychic structure. He is very much in tune with ges- "
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. The secopd ﬁattern 1§ a slow,/zémtlnuous growth process and
a gradua% acqu151t10n of the cultural values and ideas held;
’ in the soc1ety u1thout a basic persohal1ty change.

- . A . . 4ﬂ KR R

ne e wll 5 o

The thlrd pattern is a growth process in which .the indi-. - <7

"' viddal himself.actively participat . The 'youth con-" . - .
. sciously 1mproves and formigggzépfgs OVercom1ng disturb-.. - ..
ances and crises by his ‘own fetlc and goal-diredteg . . ..

efforts, This pattern is characterized by selfﬁgontr I A
and self- d15c1pl1ne, which Spranger related to a persoﬁ% : : :
ality type that is striving for power. This system of

e. forms of developmental. rhxthm incorporates e L

3

m

'views bn adolescencetl Adoléscencé 1s 1dent1f1ed .as & d15t1nct1ve
- stage in personaﬂrty development pTeC1pbtated by 51gnrf1cant changes

" in.the higgocidl “status of'the chxld (Ausubel 1954) T t;{‘ v

: b1osoc1al cond1t1ons” exten51ve‘reorganlzat1on of personal1ty is*,

older, controversial issues,. such as ﬂall's "erratic . o
form'" of adolescent development ds .well as Hellingworth's fj‘ -
ngradual form". It consider§ them-both possible.. It."_  :
allows for various developmental rhythms within a. glven" o

culture (Muuss, 1969). ' . S e,

“_4 —‘{' . - *
¢ : U X

ui. A Pbychabiologicaz-P%gchvocLaﬁ)Thegny'oﬁ.Adoleeeemcaif'

] r» O 2w

Ausubel's attempt t;“¥r0V1de a theoret1ea1 framework for the

L xeyy

accumulatlon of research dgza at mid-cEntury prOV1dcs a useful syntax

x ) s
- 4 .v

w1th which to reconc1le, in part the extreme blploglcal ‘and qultural

. e
+

K

As these changes represent a d1scontzhu1ty with, preV1ous‘Q
o - .

-

. : '
.:‘ l' Al

essent1al. Aqfubel dlfferentlatéq bétween adelescent problems whxch ‘.

L

relate to genenal;developmental trends Whlch are un1versa1 1n'dzs-.

! . ]

trib tlon*ﬁhd those ﬁré%lems wholly condltioned.by culturar factors'

'&"f Ww . T

ang?m des. of control pequ11a§ tp a g&yen ‘eulture. He has emp1r1cally

.
y . . 'y .
! . K s ‘\' , «, o " .
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def1ned the former ps psychob1olog1cal in or1g1n and the latter as

% ~ psychosoc1al McCandless (1970) has” captured the essence of Ausubel's
pos1t1on in the follow1ng succ1nct def1n1t10n of terms:

: The psychob1olog1cal aspects of adolescence refer to those
e factors that are universdl (Ausubel, 1954) and 1ndependent
~—of the cultureTim which—amadolescent develops;such—a

~sexual maturity, increases in height, weight, and strength

development of secondary sex character1st1cs, and altera- ~ T
tion of self-concept and social status. These factors SN o

. demand personal and sogial changes, regardless of whe¢her ' '

~one lives in Amer1ca, ak1stan, or Dahomey, Becom1ng tall .

. and, strong, like one's father or .mother, necessitates' . ‘

Te making changes in one's\way of life in all societies and - . ®
' change of a personal and social nature demands -of the -
- adolescent new ways of adaptation, or socialization.
M Culturally. d1fferent1al ways of adapting to universa?.
. factors in ,adolescence copstitute ‘the psychosoc1al aspects
of adolescence._ . o Y

) Reach1ng mature or‘nearly mature he1ght ‘and strength -
psychob1olog1cally means that one now does th1ngs for h1m- S
_ self that formerly were often done for him. But the a
S specific things he does are psychosoc1a1 in nature, and
‘ k culturally determ1ned (McCandless, 1970) .

Ly

-The followrng reasons for a common corerf psychoblological .

| problems dn adolescence in.a wide range of cultures is eXtracted_from L
s X N}

I

L an extens1ve d1scuss1on of this matter in Ausubel (1954)
. ‘

|

|

1. Adolescence is un1versally a trans1t1onal stage‘gn per- . -
sonality development Transitional-periods by their '
l .. wvery nature share many ‘properties in common and gene- R
’ . rate characteristic constellations.of psychological ~ . . . .. -
o problems - that inevitably arise when individuals are. o e
a, T confronted by radical changes in the1r b1osocﬂal .=
R » status. . - ’
¥ e . . It . . - »
-2 A second souroe of psychob1olog1cal un1form1ty in the .
: problems of adolescent development is to be found in -
. L the common group of physiological and anatomical L
7 changes that are everywhere associated with the occur- -

- rence of adolescence These changes g1ve r1se to new
. \ . ¥
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CoTT T types of drives,-emotions, and-stages_of aWaren;!.E' S
S [ . . — . B
. ' K \ N
3. Almost with no exceptlons, the age of pubescence is

" culturally recognized as: the approprlate time for - h_;%/%/i
L v 1n1t1at1ng the .changes in p%rsonallty status that L '
Lo o are characterlstlc of adolescence.

- .- ~ ‘. '}}'Qb

' '4.° The nature’ of adolescent development in dlfferent
o " cultures will be comparable because certain very
né;}ﬂ,et.' important aspects.of - persohal1ty maturation depend

. ~upon childhood experience with parent attltudes
C that are unlversal 1nlglstr1but10n : 4
o : o ,
gl S gThe un1versa11ty of the various adJuStlve tech-
) . % niques available to adolescents in meetirg disva
W' equilibrium induced by new status problems;
~ repression, aggression, withdrawal, prOJectlon,
compensation, displacement.’ Again it is undeni-.
. able that the choice,.the frequency, .and the pre-
" cise form taken by thes .mechanisms will vary,,
‘depend upon d1fferencesmﬂn cultural tolerancer

1

_ » for different. types: of defen51ve behaviour. s;;_ o
A L But, these: reactions are such a basic part .of . _ ’ K
SR . the adaptive repertory \E*human belngs that. 1ndL- . -
’ " ' vidual \prefetences resulting from unique’ factors - - o
"« of consititution and early background cannot be . ... . ¢

complet ly avoided (Ausubel 1954)

T . Ausubel ef1nes psychosoclal problems as follows
. In the realm of psychosoclal problems belong those more
. specific Aspects of adolescent development that are’ e
especially conditioned by the special nature of the :
cultural env1r§nment Here We are concerned with fac-
tors accounting for differences' rather than for uni- ..
. formities in: th% developmental process among cul- g A
stures; (Ausubel, \1954). . S
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OVERVIEW OF ADOLESCENT GROWTH
' ANB DEVELOPMENT ’

_, | 5 Goals.of Adolescence - . -
Y - As the primitive society'useg the'perdod oflpuberty.as.av
) péfiod_of speGi%lipreparation,bf boys and gfrl§jfof’adult‘life;-So‘thef

11

modern society ‘uses the longer period of adolescence”for‘ﬂhe preoafat‘

:"tion of adolescents to meet-the special requirements of adulthood in
. T I . 'l" ’ o
-a modern technolog1cal soc1ety The.goals of.adoleScence in a complex

_ - | "r.
" modern soclety are. determ1ned in great measure by the 1nd1V1duals

-

growth potent1al and the demands -placed upon h1m by the culture..‘The

[ ‘ jlchanges that,take place in adolescence are both deyelopmental and -
‘cultural. fThey'areVguided by‘the adolescents own nature and the cul-

. tural expectatlons. The individual enters'adoleécence'withda child's

adJustment ‘and leaves it w1th thé adJustment of an adult Congefi
_observes that ;1t ;s fa1r to say that adolescence beg1ns in biologyg
and ends.ln“culture".‘ﬁWLth the biological changee'accompanylng thls
emotionaﬂ, soc;al and.iptellectual development;;afchild who is norﬁ:.
o ’ : - o @ e I

_ ally dependent on others is at the end of adolescencefﬂready~to'leave_

[ . -
. . . RS

" his home--emotionally and actually--to maintain himself, to,manage

‘his own Social_contexts,lmake up his own mind, establish his,own.home;
. . y ) . . " . S ) . . : . o

- and- to concern himself with the general principles behind service.
. Y : ‘ . .

phenomena" (Cole and Hall 1970) ' The follohing table adapted By

" Cole and Hall from a l1st of " goals by LeW1s L. Judd enumerates n1ne
goals ofradolescence: d - : j< _

iGoal 1: Ach1evement of 1ndependence, espec1ally em0t1onal
' from home.

.

e
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e . Goal 2: Establis ment dgf 1dent1ty, as a person

Goal 3: - Development of self-motivation.
o .
-Goal 4 Establi%hment of a set of vaIﬁes'and enough I
self-control ta adhere to the values seIected
. . W
. Goal 5: Development of an 1nterest Ain and sympathy for
“ : 7 other people as 1nd1V1duals

L

[N .
d) AR

N

Goal 6: Acceptance of sexual role and adequate hetero- .
- sexual interests.

. [N

Goal 7: Development o{ added 1ntellectual powers.
Goal 8% Acquisition of sk1lls that W1ll lead to self— . .
' support. - o B : '

Goal 9: Development of satLﬁ@actory relat1ons with his
- age-mates. ' : - La‘.

. : : : ! i S

°Ausubel,observed that most theorists while disagreeing in areas

such as the origin of changes, whether biological or cyltural, are

virtually unanimous in agreeing‘on the primary developméntal tasks of S

ALY

adolescence. 'The‘developmental tasks are coriceived as adjustive
difficulties. There are three sources of developmental tasks:
1) physical maturation, ‘2) expectations of the culture and 3) the -

: , ; ‘ :
individual's aspirations. A very popular statement of developmental

tasks was presented by Havighurst in 1953 (Horrocks, 1962). He

listed lO‘tasks of the adolescent period as follows:
v 1., achievement of new and more- mature relatlons w1th .age-
.mates of both sexes
. 2. achievement of a socially approved masc¢uline or fem1*
nine social role

- . | X o

3

3 acceptance 'of one 's phys1que dhd the effective use of
~the body N B

o

-
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4. achievement of emot1ona1 1ndependence of parents and

other adults

5... ach1evement of the assurance of economic 1ndependence
in the sense of feeling that one could make one's own
'11v1ng if necessary e .

: ~
6. selection and preparation for an occupation

7. preparation-for mar§iage and family 1ife

+ . e

-
IS

8. & elopment of intellectual skills and concepts
essary for civic competence . '

- 9., the des1r1ng and ach1ev1ng of soc1a11y #espon51b1e
behav1or, and

10, acqu1s1t10n of a set of values and awsethical system?
as a gu1de_tp behavior. :

@

more condensed 11st1ng Adolescents' he states must
1\/

1. learn to accept and come to terms w1th their own bodﬁes
2. Tlearn an appropriate sex role %) o .
3.. ‘establish 1ndependence from adult (part1cu1ar1x paF ntal)
s ., domination  ° .
-/ . 4, achieve adult economic status, and :
: 5. develop a system of ‘values. L ‘f

N Iy Vs N -
somewhat dlfferent formulatlons of developmenta;/éasks. He dec1ares !
that comb1n1ng the general developmental tasks formulated by Hav1ghurst, : fg

the vocatlonal developmental tasks of Super "hd Erlkson s psychosoc1a1 - -

_goals that will facilitate face- to- face relatlonshlps w1th 1nd1v1duals

such as -those occurring in guldance. o

\J

[0
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4. ?sYchplogical %onseqoences of Biological Change

g ' ¢

e

13

I1f we are to: clearlykunderstand the psychologlcal behav1our
A of 4ndividuals as they progress througﬁ adolescence, it 1s essentlal T '
that ne have an awareness’ oé the blologlcal changes underlying much of
'thelr'emotronal and soc1al hehav1our; Chapter 11 of,th1s report pro—té’gé

vides a detailed and lucid eXamination”of the’najor biological'Changes

- occurring in the adolescent. A brief overview here will serve to

- highlight the complexities in%olved.
4. Physical Growth ©

After a period of slow growth there is a spurt of.rapid growth

. about six-months before puherty. - Of major importance in puberty is
Pl { -

- the onset of hormonal activity from the endocrlne glands ‘The action®’

{3 .,

of those glands serves to stimulate. phys1cal growth, sexual, maturatlon
and other phy51olog1ca1 development The pituitary gland 1s central
s ' - in the orderly regulatlon of growth pr1nc1pally through the gonado—

’ trop1c and coricotropic hormones which have a st1mulat1ng effect on

/

other endocr1ne glands wh1ch in turn release thelr own growth related

¥

hormones (McCandless, 1970). The increased amount;of hormonal pro- -

- B ;

duction, particularly‘that involving the adrenal cortex and the-gonadﬁ

"is differentiated between the sexes: the males producing more andro- .

’

" gens,, and the,females.mpre'estrogens.
~ The growth spurt reférs to the acceleratio?.in the incredse

in height and weight. ‘Tt will vary widely in intensity, variation and

il
-

'
»d
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age of onset. Se d1fferences in phy51ca1 deve10pment are obs;rved
.early in adolescence\ Though there are d1fferences in the timing of

growth and bodlly configuration o boys and girls, the sequence with-

in .each sex is. rathet cons1ste . Girls will go through the sequence'

I b o
about, tué~year éarller~th1 /oo “and may for a time exceed-the boy
I g . '

~maturation of the female is fo nd in the more rap1d dentition and

-

earlier occurrence ' yopia and skeletal maturatlon . The sequence

L

of events in /the ph;sical growth is graphically portrayed in

Figure 1. _
RN

/For tHe hypothet1ca1 averagy boy the f1rst chan/e at age 12i

[

argement of the scrotum and test 35 . The apex oé the he1ght

is
Tt is reached at age 14 and the entire process is completed by

-

age 16 or 17

In the average female the earliest change is the appearance

Na

- of the breast- buds followed rap1d1y by W1den1ng of the pe1v1s and

appearance of pubic ha1r. The apex of the height spurt occurs at

about age 12 with the menarche following. Jn a 1950 study the_average

~ age of menarche was 13.3 years (Tanner, 1962).

Girls complete the pubescent process in about three years, a

fu11 year less than do the males Fertility is not‘usually eStab-

lished 1mmed1atery after the menarche and’ may not .occur for‘a year *

ae
¢

or a yedr ‘and a half.

There is a pasitive relationship between skeletal maturity- -

* and sexual maturity.

« 33

y
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o : o ‘ Ary
. | . .. strengthspoct

Hught st ' 0 ) .
o : 10.5-16 13.5-17.5 .

. - ’3,",,1.. N Penis ] r'-——"—"-—:;—’
e - ‘ 105-14% 125 165

o Testis L ____‘_____________“.__]
) . . . 0.5-13.5 135.17

Pubic hulr . 2( - l:’n[:jﬂlj‘v[::] ‘ -

R 8 8 10, 1 -2 13 .14 15 16 17

!

-t

Age.in Years ’ o \
- ) ) Y
Dingram of sequonco- of ovenis ot adnlosconce In boys. An avetafqo boy Is
roprasonted; tho rdngo of upos within which oach cvant chartod may bogin and
ond (nnd stnges In thelr dovelopment) it givon ditoctly bnlow It etart and finigh,
(From W. A. Marshal and J. ‘M. Tannor, Varlotions In tho patiermn of puborial
changos in boys. Arch, Dis. Chlld., 1970, 45, 13. By permission.) Lo .

¢ g m e .

~ P .
1 . N * ¢

Height spurt . : ’ ’ -..
9.5-14.5 ' :

N ’ Menarche
. 10-16.5. ) '
. ) "B_Ud" [ @ . -
Breast | Jo Ja[ I L
: 8-13 ) 13-18 .

o ]| pubichair 2 JoC 74l : Js~ . B

v Aanliets TR YRS IR I 1. 1> 2 P LR SN SN \ JOTOw
: " 12 -3 14 5. 16 17

N Age in Years

v ’ Dlagram of sequoncg of events st adolescence In glrls. An average girl is repre« .- .
! C e sented; the range Af ages within which soms of the events may occur (and
: v stages In thelr dezelopment) Is given by the figures directly below them. (From
. J. M.*Tanner, Gfowth at adolescence, Oxford: Blackwell; Philadelpbla: Davis, . . d
V _ 1AR? 19nd adT. By bormission) . ]
. L}

kS . .

Figure 1. Phyéical Grow’th and Physiological Devél,ol;m}an't in Ado-
lescence (taken from John J. Conger, Adolescence and Youth, ‘New York,
Harper and Row, p. 103, 1973).

.

. . . . . !
PAruiitex: provided by ERiC . . . . -
’ N ° -
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Phys1olog1ca1 changes 1n the card1ovascular ‘and- reqp1ratory
systems and changes in metabol1sm generally parallel the bod1ly growth
tak1ng place in the 1nd1v1dual These and othér changes tak1ng place

. in the neural ard d1gest1ve system ‘of the adolescent are of vrtal

importdnce 1n_cond1t1on1ng the behaviour of the 1nd1v1dual.: Changes

«___in the circulatory system'are of profound: importance. During ado-
* * .

Iescence the/heart'weight ngarly doubles, with growth of the heart in .t
boys more.rapid. There are also changes in size~and tension of the'

.« . arteries. Blood pressure increases stead1ly to about age seventeen )
/

" (Cole and Hall, 1970). _From about age 10 to 13 girls have a s11ghtly
"higher average blood pressurerthan boys; after_lS, boys tend to exceed
girls. The average pulse rate, conveirsely, decreases with age for both

'sekes “The average for girls is,Qat all ages, somewhat higher than
. - ) " o ‘ . °

that of boys. : . - ) : , K

’

h There is cons1derable growth in the organs of d1gest1on dur1ng o

+

the adolescent peried. The stomach becomes more clongated and attains

~a greater capacity. Adolescence also sees a substantial increase in

the size of the lungs. This is particularly true of boys. Girls have.
' smaller’lung§ C | s

' Records of the past hundred years or more suggest a secular .

.

trend 1n earller onset of growth in height and we1ght and sex matura-

tion as evidenced by the f1rst menstruation.

Conclusions that a relentless evolutionary trend is occurring
_ . oy

may be premature. The Hansman (1972) study cited in Chapter IT, on *
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page 87, suggest¥ that the Secular trend in menarche may be an arti-
T . ‘ . .' A. ) . 7 . 4 ° v.’— .
fact. Hansman notes that the lower limits of the range have fiot
4 @ i : N .

chénged,'while théqﬁpper linits have heenilowéréd thus prgducing. the

efﬁédt_of owering the average menarcheal age. Forbes :(1968) suggests
four plausible reasons for the secular trend. First;_it is pbssible.

that we dre observing a rebound phenomenon in that prior to the indus-

trial revolution the children were up to today's size, but because of

the adverse social and economic and nutritional factors.in the revo-

o -

lutidn growth in general was stunted. A second hyﬁothesis is that of
hybrid vigour, which suggests fhat where genetic hybrids occur reces-

sive génes would be less likely to be expressed. Still a third view

is that the decline of chronic disease and improved medical ‘attention
1has prevented stunting diseases. A fourth view, and the one most
popular with Forbes, is the imprévement of nutrition. Influence of

nutritional differences is also the most, popular among other authors

y

.writing on adolescence (Colé and Hall, 1970), (Conger, 1973).

B ” I'4
id. Misconceptions about Adolescent Growth . "
Blair and Jones.(Purnellf‘1970]'identify several misconceptions )
" abroad about phyéical developmént fn adolescence. They'arg:'\

) 1. the universality of awkwardness in adolescents. Blair
and Jones suggest that it is more an adult anticipation
" than actual. In fact, adolescents g&ypically learn
~ physical skills and body control with facility.

2. the idea that warm climates accelerate maturity. There
< , - is evidence that it is more likely to bg affected by

diet and health than climate. R

“

L%
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3. the fear that vxgoroue exercise w111 damage the heart
: Blair and Jones find that thisassumption, based on.
“» . the increase in size of the heart and the strength "of
" blood ‘pressure increases, haq not been borne out by

\> > fact.
. N ' . :
o : 4. the academically able youth are inclined to be 'motor
! . morons'. Blair and Jones assert that most evidence -
) 1nd1cates positive correlation between physical and
mental development. : .

Conger feels that the most plausible Hypothe'sis concerning the

earlier development in height, growth and sexual maturation, is in

¥

fact a refléétiontof the~individgél's general thsiologiCalistate -
throughout the entire developmental period. He cités.examples from
studies in Worid Wax'li where the age of menatchc was significgntly
retarded in some_European countries. The earlier‘maturation poésibly
_reflects jdeogréphical_variabies fathet than a relentles;,»ongoing . .
evolutionary process. Thtre undoubtedly are ultimate biolbgicalv

limitq for a given population. Conger suggests that the b1olog1cal ‘ 3
’ . s

limits for the average menarche for European populatlons would be ' . .
. :

Y

" around 12} ‘years (Conger, 1973). -0, « -

tF?rbes\(1968) wonders if the accelerated growth rated’and . =

e,

-

Aptritional abundance may not at some future-date work adversely on .
< - . : e s s - ‘1"o )
. the individual, producing arterial and degemerative diseases in b
S | l \ o .
adult life. ' '

.
S.ﬂ‘Psyﬁggiogical Affect of Rhysiological Changes
. : : * 2
The radical changes taking place in the body during 'adolescence

-, ' . - ),

have psychological as well as physical implications for the individual.

Q

87
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Ausubel (1954) used the term "psychob1olog1cal" in referr1ng to*the
psychologlcal consequences of- blologlcal change In looklng.at this
part1cular aspect of adolescent development, our attent1on is focused

on the effects of phys1ca1.growth on the concept- of self, sexual
e R . . s
1dent1ty and sexual behaV1our -of the individual, and the cTnseqﬁences .

of early or late maturation. /o . s

- 4. 'Scﬂﬁ-Concept,and Phys.icak Change
| Hurlock (1973) observes that one of the most d1ff1cult develop—
mental ‘tasks during adolescence is the acceptance of changes taking
place in body and.physiquec.:Dissatisfaction with appearance is
generally at its greatestlshortly after sexual naturity. The-concernA

one feels at this.time originates With the physical change; but is

r -

(., . . . . - - ) . z
influenced by a number of factors. The adolescent's image of himself;

" for example, tan be influenced.greatly by the attitudes within the
o - . .. Y A L o S
‘ family and among his peers. Hurlock has an excellent summary of the

e effects of body changes and the factors influencing these_changesl
o - ’

(Hurlock 1973). o e

. © -s0 alter’the body that the adolescend who cannot
readily ‘accept his new physique and devise his physi- C
cal self-image may become overly self-conscious:. - .

1. +» Rapidity of Changp--Rapld growth anhSphysicgl change

. ’ -
‘ 2. Lack of Preparation--How much knowledge and fore-
1 , warning the adolescent has of the changes taking
' place in his body will markedly influence hlS
attitude toward the changes .

3.” Childhood Ideal--Any feature that greatly deV1ates
+  from the adolescent's childhobd ideal of himself as -

a grown-up will be a source of concern,
i .

‘
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4. Social- Expectancy—~The adolescent's- att1tude ‘toward ‘

- his body and fagial features is :influenced by what he
beligves the s1gn1f1cant people 1n his 11fe, espec1a11y

appearance affects social accept nce A physical , . ., .~

feature that is unfavourably judged WIll make the N

adolescent. socially insecure. \ v

4 -

© Most . adolescents seem to have 1dea11zed norms for phy51ca1 .
appearance and skills. These are usually formed from culturally
determ1ned stereotypes of mascu11n1ty and fem1n1n1ty and marked varia-

“tions from thls 1dea112ed person can be qu1te ‘serious to .the adoles-

-

cent Dlscrepanc1es in the 1deallzed self and the perce1Ved self

lescent to be sensitive, even critical of h1s changlng phy51ca1 self

)
L]

.Conger (1973) cites studles to support observatlons that physlcal
characterlstlcs are mentloned more .than any other characterlstlcs in

response to what one d1$11ked most, 11kew1se, Conger obserVes that

L "the adolescent who perceives h1mse1f as deV1at1ng phy51ca11y from ‘-

‘éultural stefeotypes is ‘likely to have an 1mpa1red’se1£-concept .

In genéral, girls show more concern about their appearance., The
: . . -

]

‘major concern'adolgscents show "about their physical deve lopment
. .ow . .

~ centres around three questions: ' , 3\

i 1. Am I normal?
Tooe N - ' : : )
~ 2. Am I sex appropriate?

»

"ﬁ' | ‘ . | ' 32)

in terms of phys1ca1 character15t1cs will often cause the average ado-
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3. What can I.do to-make: my body colie up to my, ch11d-
hood ideal? (Hurlock 1973) ,,/?
| ‘ ' . M -
~Jt 18 1mportant to keep in mind that,psychologlcal attitudes
. - {*‘\%m' £
'can also 1nf1uence the seTf percept1on of phy51ca1 appearance . Pre-

. vious experlences may cause an adole5cent to see h1mse1f as'attractlve

.\'-\-'
or unattractive, strong or weak, mascuéﬁie or feminine, 1rrespect1ve
5,
. "‘i- . .
of theactu[l facté of his adolescent physical appearance and capa-
. - . e :

bilities, (C ngef} 1973). Conger observes that guilt§ feelings about

something such as masturbation may result in the adolescent finding.
evidenee of physical abnormalities ranging from acne, circles under

the g@s or'fatlgue or even deform1t1es in appearance of the sexua;

organs, none of which have any obJectlve base. A girl who has been
told for years that she looks like a parent she does not admire may
view herseff as being unattractive even though the objective fact may
be that; according to “the cultural stereotypes, she is quite oeauti:

ful (Conger, 1973). . DR

\)

\ The perceptions\ad:i:scents have of their physical appgarance

can work to Hleir advantage s well, OQerall self-esteem of the indi-

vidual can-be enhanced if the young person-meets~theAcu1tura1 stan-

dards of physical appearance and ab}&ity and has thewapproval of peers'

o e : ~ S : , '
and adults whose opinions‘he prizes. Girls tend to be more concerned
about thelr phy51cal development than Eoys and Conger suggests that ’

‘%
‘ this is because their outward appearance and their inner selfg1mage é‘
' &

~

are more closely bound together than theyvare for males. Much of the ,

< P ,

' ,\ ) ! . . ' . -
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Lo transitional anxiety identified by AUSubelfoccurs as the resuit>of the -

individual's reéaction to hisdphysical seif Tha‘degree that a\healthy, ‘..,;
N ,‘/.

N well proportioned, strong and gracefuﬁ body and an- attractive face 5

E

L will reduce the ten51ons produced by change, the less the 1nd1vidua1
;“““*“‘~“WI1I”expeTTEnCE‘thE‘StUTm*aHd*StTeSS”Of“HdOTESCEHCE““ThIS‘HTTEFTﬂF““
reaction to one s phy51ca1 se1f 1s the, source of muchvheightened f;
iemotion McCandless (1970) ma1nta1ns that the’ role of the body 1n

soc1a1 and persona11ty development is something that has been neglec—

ted by Studles of psychologlsts and sociologists He thinks that

psychologlsts and _sociologists may be na1ve1y optimistic about the N '; f'\» L

env1ronment and the socialization process and«what they can do for e

’b

‘human development under most 1dea1 c1rcumstances However we must

keep in m1nd thht the theor1es of KretSchmer and She1don and the1r
s - ,colleagues on bodily types and persona11ty developmentihave not,
B - . : " - - bW i

fared too well under careful scientific scrutiny; Other~physica1 S

matters of serious concern for boys and girls are:

, 1. mature height s - . C
y 2. bodily shape =~ . S SRR e S

) '\, 3. weight, whether excessivé ornot = .= . ~

~ . 4. the proportions of the face ’ ‘ ‘
3 5. secondary sex characteristics L .
Y
. Primary-and secondary sex characgzristics have a profound
. e . N . R v v

N effect upon self-concept ' A'boy'judges his masculinity for himself'

-

in Western culture partlcularly bly the size of his penis and the /[

v

extent of hls pubic: and body hair-as well as his somatic changes in

- - . .y

héight‘and weight. ’Virility is commonly'equated.with_ear1y maturity
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.

and s1ze of the genlfals (McCandless 1970) -”A sourée of‘temporary:”'

conf11ct for males can be seen in a d1agram from Congerf F1gure 1

page 19 where it is observed that a cons1derable number of boys mayibl

exper1ence rap1d test1cal growth accompan1ed by abundant pub1c ha1rs

-

) berore they enter tne1r gI‘Oth spurt.

&

' restrUcturlng of the body image.

?and indulge in.rigorous d1et1ng.

FTTmrtherrrown—personalr

t1ons they .are men, but to the external world t“fy st111 haVe t e appear—

"ance. of a boy
Ha

the1r pr1vate 1mage of themselves as meh and soc1ety s bel1tt11ng--and

|

1nfur1at1ng-—cont1nu1ng percept1on of them as .boys| may lead to*
\

-G1rls to-the extenb that breast

N}

Y

seem1ngly 1ncongruous ‘behavior".

. 'if 3

development -and sl1mness are exalted by the‘cultural stereotype may

place an’ 1nord1nate empha515 upon these phy51cal features. ”pody

cathex1s (Hurlock 1973) or fee11ng of sat1sfact1on w1th the body v

1s more 1mportant to g1rls than to boys. The g1rl who'1s unsat1sf1ed

w1th the transformat1dh in puberty may deVelop feel1ngs of anx1ety '

‘and 1nsecur1ty In extreme cases where the body 1mage becomes incom-

pat1ble w1th ‘the new- percept1on there may be a des1re for extens1ve -

Jer51ld states that "the re1at1on—

sh;p between an att1tude and phys1ca1 appearance is apparent when a
i .
person clearly is try1ng to fals1fy his or her appearance, as happens

when a g1rl s dyed hair or false eyelashes give her. an art1f1c1al

look (Jers11d 1954)" In extreme 1nstances an adolescent may seek
plast1c surgery, spec1al contact lens or glasses w1th sty11sh frames

Acne,ia common affl1ct1on in

Conger (1973) observes that "the d15crepanc1es between
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~adolescénce, can be a tormenting source of anxiety for the young per-
. N . N T

son-who is very cOpscious of hi} or her appeaf%nce.". .
] . ‘ . : | . . . :

oA " DevelLopment o ,S'exua,z'BehavLounw . ’. - B

" Although sex identification begins prior to adolescence the

~.

B - | ' N :
glandular cggngeé of puberty heighten the distincfion between the = -
N | . v ) - 3 Y O .

sexes. As with almost all of the higher species there is little sex
: . . . i ~ . /

" variability geneticallf_determidbd. Although these changes are

stimulated initially by internal eonditions; mature adult sexuality

'inVOlves,more than just these physical changes that occur in~pubenty.

X

During'adolescence the.individu 1 must learn ‘new interests and atti-

tudes, new patterns of behaviour|. '&evmust-master several tasks:

acquire knowledge about sex and appfbved#sex rofes, learn approved

" patterns of sex behaviour, achieve sdcially approved valueS~as.a

.gu1de to fulfilment for hlS needs for 1nt1m\\y, and 1earn to play

the approved role for memb ers of his sex. Hurlock® (1973) declares

e

that normal adult sexuallty means heterosexuallty in wh1ch 1nterest

'and affection are focused on the members of the opp051te sex. “The

.

“'social factors will d%termlne to a large extent how heterosexuallty

.. .

will’ be expressed . The phy51ca1 changes 1n the 1nd1v1dua1 h.‘

development of pr1mary and secondary sex eharacterlstlcs g1ve d1rec-,

" tion but do not g1ve full expre551on of one's sexuality. The role

‘played by the sex hormones 1n 1dent1fy1ng sex d1fferences is not clear.

SC1ent1f1c studles 1n recent times have dea1t w1th the 1ssue but

-

proofs have not been forthc0m1ng \\Emburg and Lunde {1966) in

vt

.
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Wattenberg (1973) sum up the present p051t;on of our knowledge on the =
R TS

subJect as. follows ' B ' "' o 3}

'

‘"Even though there is at present little f1rm ev1dence that
sex hormones do play an important role in the development of
human' behav1ora1 sex difference, there are intriguing pos- Lo
sibilities to be explored in-this area. Recent investi-
gations in a variety of disciplines suggest that complex.

o o ) interactions among genetic, Hormonal and environmental fac- .
'  tors determine the development of sex d1fferepces in human : .
: behav1or" (Hamburg & Lunde, 1966) D, o _

BN
v

Soc1a1 factors play a major role in dq&erm1n1ng how hetero-

sexuality will be expressed, Margaret Mead (1961) has 1dent1f1ed - .

y'>some common qr0554cu1tura1 sexual careers. The major ones most .-
applicable to moedern man are summarized as follows:’
o A » : . : 4 . :
1. Wife and motherhood--is'the commoneést sexual role in
United States culture (Douvan and Adelson, 1966) indicate
: that preparing for and achieving this role is the major
B - : preoccupation of adodescent g1r15 in all social c1asses
’ “and ethn1c background L - :
2. Role of the adu1t ma1e who will beget and prov1de for
fiis children is modal for male (Douvan and Adelson 3
S ~ observed less preoccupation among adolescent boys with :
e I the1r future adult role as seen w1th the girls. )
3. The adult male who w111 not marry but will exerc1se some .
}eprt of prescribed social functlon——ce11bacy with or »
without religious connotation, sexual abst1nence, ST
renunciation of " procreatlon, ‘are some of the ‘forms this -
role may take. - : .

4. The adu1t feiale who wjll neither marry or produce _
- «children but has status in a re11g10us context, nun.

5, 1In some cultures, adult male who. assumes 1nst1tut10na11zed

., . female roles, tran§\est15m

6. In some'aspects of_society females assume male roles.

”
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7. 1Insome cultures non- procreatlve ceremon1al roles are
41mportant

o

-

- 8. The sexually mut1lated persons--may be. e1ther congen1tal
; or socially created--in such cases society expects non-
marr1age, non-parenthood.

Y
.

9. -ProfeSS1onal and commercial prostitution as found in,
societies such as the United States. In most cultures

chronolog1ca1 age 18 d1tterent1a11y Telated to expecna-
t1ons for sexual behav1our

oy

The age at which sexual matur1ty occurs and the Speed of 1ts

:onset willﬂhave an effect on heterosexual 1nterest. This transition
to,heterose*uality is often a source of heightened emotionalityf:_Thew

eyidence'seems to Very strongly suggest that learning plays a very

lmportant)role ln heterosegual devclopmen{ and that_the-individual-

needs knowledge‘about sex and»Opportunities'for ‘learning appropriate

sex roles. The essential env1ronmental condltlons for appropr1ate
. i

'heterosexual‘development are set forth by Hurlock (19731 as follows:
1. ‘There must be a sufficient number of members of the
opposite sex of appropriateage, 1ntellectuaTJstatus
and personality adjustment available to give the ado-
. lescent an opportunity to select congenial companions
and to have pleasurable social contacts with them. '

. 2. There must be an encouraging, sympathetic and helpful
" - attitude on the part of parents and other adults*
(Hurlock, 1973). - e

-l 3 . ' . . -

In a study by Shlpman (1968) reported by Hurlock .(1973) it 1s“

interest1ngﬁto note that- the age ‘for acqu1r1ng knowledge cons1dered
adequate and important for marriage among g1rls occurs somewhat later i

Ce 4

than the menarche.

vy . . v
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In his . study of boys, Offer (1969) observed that a. maJor1ty of
teen- agers are conservatlve and restrarned in- the1r sexual behaviour
; . contrary to what they m1ght verballze ~Whereas only ten per cent 'of

v

subjects had sexual 1ntercouq§e by. the end of the Junlor year, -their

expre551on of acceptance was qurte liberal. Elghty per cent approved

of premarital sexual intercourse; however they stipulated that 1t.be

after high school. The fﬁar of pregnancy was indicated as the great-

\..

est deterrent.
| Recogniied phases of-heteroseanlihehaviour in American cul-
ture foliow a sequence, according to Hurlock.(1973);.beginning'with
.crushes and hero worshipping and proceed1ng through puppy love, datlné,,
. g01ngvsteady, engagement' andvfrnally marrlage. Offer (1969) conc1udes

that the modal adolescent has beenflrmited in his range of sexual

-

o

experiences and finds that sex education has. been given in rather a

haphazard way. McCandless (1970) cites an example of the major amount

of misinformation”that youngsters have about nasturbation.l Although

it is known that physical i11- effects will not result from masturba—

tlon in and of 1tse1f, a number of youngsters “do suffer because of
® ) \\\
their fee11ngs of gu11t and 1mpa1red self—esteem They are victims of

the common folklore. o - P
Middle-ciass culture place§ an,inportant emphasis upon sexual .
repression: It is ‘orie of'the most acceptable methods for handling e

. I3
e g

. v;,i‘j seiualjinterest and urges even though middle-class adolescents are.

. . . el .. .

most frustrated sexually. Ausubel (1954) minimizes the relationship

-
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between the,severity of sex restriction and the amount of. conflict a
youngster, may experience; Thus he concludes that heightened emot i on-
.a11ty over this matter would occur only if and when the adolescent

* has internalized the values.of his culture. Although adolescents are =

frustrated sexually, Mccandless-(1970) obserVes that there are advan-

S,

-

tages within the middle-class structure which compensate for such
frustration. For example, adolescents are accorded a psychosoc1a1 -
moraterium on responsibility and the protection by parents and authori-
ties from the disastrous long—term consequences of mistakes and active

. parental support in developing competenc1es of value in an 1ndustr1a1

L] %3 .
soc1ety are compensatory condxtaons that balance the emot1ona1 ten51ons
: i T e
_to some extent. X o ‘ . . .
. 5 . . . ~—e ], -

’ - L

However, the att1tudes of adults toward adolescence m1ght be

1mproved if they are reminded that control of expression of b1olog1@a1

wl *

drives, when quite possibly at their str ongest, requ1re$sno 11ttle
2

amount of psychological energy.

. _1 | | | »
6. Psychological Affect of Changes in Cognitive Functioning

Any.erfort to-understand early adolescence nust of necessity

* consider adolescent intellectual structure and capacity as well as

mental development and.process;,for these cognitiue factors medjate

the behavioural'relationship the adolesgent establishes with his

.material and social environment. In addition,’adolesceht intellec-

tual fungtioning shows a demonstrable relationship to phxsiological(

- . - - iy . N

-

: B 47 o
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characteristics and the’adolescent's:social-emotional‘behaviours.

4. Reésearch ouem:aaom .

FOur research orientations prov1de a relat1ver comprehenSive

b ®

.  view of early adolescent cognitive development and capacity. One con-

tent area is an outgrowth of thegmental test movement's measurement e

orientation and attempt to chart intellectual growth over t

; Another approach is firmly,grounded in the theory and research of J.

Piaget and his Geneva School associates who describe and seek to explain
developmental~regularities and discOntinuities in qualitative cognitive-

transformations occurring during early adolescence. A third orienta-

o

tion stems from the work of Vngtsky?which holds valuable implications

' for adolescent cognitive function1ng A fourth orientation emerges 1n

'the contemporaneous and energetic research into the question of cognitive
>

uu_‘styles, 1nd1v1dual d1fferences as reflected 'in. and influencing'the manner

H

o 1? which 1nﬁprmat10n is received and processed

Q

. 'Aan ?our areas. of study are reviewed with the broadly framed

) ot

objective of developing an empirically valid portrait of adoleScent

cogn1t1ve functioning amenable to the needs and concerns of-educat1onal

practice. By cataloguing'and providing,a broad baSe‘of\information and
data gathered ig the research conducted'by these four approaches; a
characterization of early adolescent thought is anticipated which .

implic1tly and explicitly allows for recommendation and implementation
Wb
. of refinements in educational policy and instructional approach.

’
v

+
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Only recently have studies in adolescence been revitalized as
, - S . o - .
content of legitimate scientific concern. Since G. Stanley Hall's
- (1904) time adolescence as a research topic important in its own right

had failed to capture many adherents. Ddrmancy and suspension of

direct interest in adolescent issues; particularly cognitive pro-

cesses, earmarked the epoch between Hall's achievements and the 19507's.

Fundamentally, the sources of this disregard of adolescent concerns . u

included a diversion and emphasis of interest in other deVeTopmenta1~'

“epochs, as well as a conspicuous-—absence of a systematic theory
. e &

accountlng for adoleqcent behaV1our and funct1on1ng Developmental

-

dtsconttnuxtles in adolcsccnt hehaviour were . qubordlnatc to pcrcethd

regularities, with ngtle substantive research available to clarlfy
fundamental develobmentél issues. |
‘ A number 6flm430f factors share the responsibility in the
B . o ‘
cdrrent reversal of this trend -of disregard, most significéntly,.the
prolifi¢ outpouring of work by J. Piaget and his'associatgé.

The increased availability of Piaget's. theory énd research

in English translation (nétably for adolescence, Inhelder and Piagef's

The Gfowth:of LogiéaiTThinking) changed the up to then definedlland?

scapg of adolescent cognitive functioning. Piaget's unique obserya- .
t;ons and'descriptions of the development of profound qualitative |
transformationéiin early adolescené thought stimuiated numerous con-

troversial and exciting issues in cognltlve processes generat1ng a

con51derab1e body of argumentatlve as well as repllcatory research.
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- In fact, few stud1es of cogn1t1ve development are contemplated and

'conducted today W1thout some con51derat1on of P1aget1an concepts and.

4

, r4,1ns1ghts.

'

- Another factor”résponsible for the rogoneration of interest

in adolescent cogn1t1ve development was the increased demand by

—— -

cuucators~foredatafuse£ulﬁnr4ﬂw%{n%ataon_mmL4mmuementat1on of new

educat1onal programs. Often express1ng~d1senchantment‘w1th the'state,
and pragmat1c usefulness of 1nformat1on character121ng adolescent

h cogn1t1ve funct1on1ng, they 1mpressed many . researchers to gather data
1dent1fy1ng the p;rameters of adolescent thought and 1ntell1gence

. _ .which could serve -as the basis for program construct1on and develop~

.ment. M i o '
o T/Lendb “in'R‘e/s'ea/Lch‘ on Adofescent Conge.F%%éoMng !

Sincé the beginning of this century tw0~historicallx distinct
and mfthodolog1cally different trends characterized research into
adolescent cognitive funct1on1ng. "Both trends, wh1le d1screte, over-
lapped in many of their observat1ons. One histor1cal approach was

’embod1ed in the mental test movement's devot1on to methodolog1cal
r1gour in the construction and val1dat1on of indices designed to
measure 1ntellectua1 ab111ty The other approach the ‘qualitative-
,developmental, less bound by methodolog1cal dand measurement corn-

siderations,, generated a comprehensive descrrpt1on of profound quali-

. . 4 .
-tative changes in adolescent cognitive development.

cr
<
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e | §hr6ugh—the‘l950's? the uhdiaputed purveycr of intelligehce
‘and'intellectual'capacitres:in'chiidren and.aAUlts was.the pSycho-
:metrician with‘his~meaaures. From Blnet through the 1950'5, he
| embraced and‘nurtured the 1nte111gence test as- thevsol1tary vehicle
for descr1b1ng and exp1a1n1ng 1nte11ectua1 funct10n1ng Substantlve.

gmestions

process1ng were deferred and subserv1ent to the. search for 1tems and

. -

" the construct1on of tests which could define 1nte11eccua1 differences

+

reliably and validly. =
In the course of develop1ng mental tests and prccedures for

asse551ng 1nte111gence the mental test movemenf was capable of generat-

ting, as byproduct a W1de array of observatlons uSeful in establishing

a bas1c, yet by virtue of the approach static picture of intellec-
14 “ W . :' ’
tual capacity and its development;’ The limitations of their instru-

‘ments artificially restricted the substantive description of cog-

. nition. Characteristically, volumes of research were produced empha-
. . - ‘

"sizing formative trends in. intellectual growth mapped by .responses . ..

of representative age groups to devised measures of intelligence..
o Scores of studies were compiled assessing the stability of
: . - . “ . .
. measured IQ over time, the age of cessation in measurable mental

growth, the impact of selected individual difference var%ables such
as sex .amrd socio- economic class on measured IQ and with further.
refinement of their measurement strategies, the differentiation of

A

.mental abilities with increasing age. Study o?'adoleace_t'cognitive

N L}

L Bl
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functioning is a beneficiary of_their‘efforts;.not because of any
J R . - : .

- direct concern with adolescent. psychological processes per se, but

_becduse these.measurement-based issues required the study of the

: nt1re ‘1ife span.,. S : . o : T
- N PR _
/2 ] -

Earl1er psychometrlc studies of adolescent cognitive ability

and mental development (see Brooks, 1933 1936 1939) do not. dev1ate

B ' 51gn1f1cantly from studies conducted in the 1950 ] (see Ferguson,
1954). In fact, Ferguson ‘contends thatvthe mental test mouement [
enterprlse reached an asymptot1c level ‘in the 1950's since by then
the fund of information regard1ng mental capacity and growth which

- could be assessed u51ng 1ntelllgence tests had been ‘most effectively
. tapped. These conslderat1ons are not to'be taken as a d1sparagement

} of the ut111ty of intelligence testing, but merely a cautious rem1n-

. der that knowledge of performance on an IQltest severely limits and
often camouflages tremendous cognitive strides made during different'
"developmental periods, adolescencevincluded,

That measured intelligence offers:the educatfonal practi-'
tioner invaluable,information'descriptive of student Kmmability is
unchallenged Correlates of measured.intelligence‘are often the
ach1evements which a traditional educat1onal system attempts to fac1l1-

" tate and improve. For example, Day (1968), u51ng Canad1an seVenth and -
e1gﬁ€n graders as subjects, correlated their IQ's as meaSured by the

- Dominion Group Test of Learnlng Capac1ty (Intermed1ate) with the1r

scores on end-of-term gkaminations. It was found to correlate .67
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'.Wlth comprehen51ve examinations xn Eng11sh 11terature, 64 w1th Engllsh ~
; language and vocabulary exams, . 61 w1th hlstory, nSS W1th mathematlcs,

.53 with soience, and 41 W1th geography Numerous add1t10na1 studles

v
A [

are ava11ab1e wh1ch generally support these observed relat;_nshlps

between ‘IQ and academlc performance,ie g., Meyer and Bendig, 1961)
t
; 3
-While highly USeful in the’ predlctlon of performance in these areas,

the’ mean1ng of IQ in such cases should be 1nterpreted w1th care. ,fo0

'often, evidence of thlS sort 1s c1ted as a potent argument for the
- :

impact of~IQ on achievement .in academlc subJects.- This interpreta-
. tion ié‘ehbrt-sighted.ﬂjThe observed relationships maytbe spuriously
high due to the fundamental similarities in ,the items‘onzthe intelli-
Agence test and those contained in the end of-term examinations used
< by Day. . At the core‘of most tests of overa11 1nte111gence two‘prlmary
| abilitdes are represented, one verbal,'the other quant1tat1ve. Note
¢ that the h1gh re1at1onsh1ps between IQ and.end-of-term examinations
were obtained in those acad‘m1c areas where one would expect e1ther
one or the other faetor to be prominent. '
One might be able to state without too much contradiétrqn, .
that these academic performance exams are little more than parallél, .
‘nom-gtandardized forms-of the IQ test -QMcCielland, 1973);' Additions -
a11y, wh11e IQ is demonstrated to be a 51gn1f1cant factor in ach1eve~
ment, it -at best accounts for approxlmately 40 per cent of the varia-

’ tion in exam scores, leaving apprOX1mate1y 60 per cent of ththarl-‘

B : -
ance unaccounted for. :
' . 4 ’ : )

53
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‘ The advent of the 1950'5 51gnalled a decrement .in the psycho-A

metrician’s prominence 1n’%/% he study of adolescent cogn1t1ve unction-

[ .
'1ng, w1th a 51gn1floant h15tor1cal sh1ft in the emphasis of d velop-

mental studies. Amer1can psychologlsts were . slowly but progre551vely
exposed to the voluminous work of J. Plaget whose earlier .translated:

Y

v essays on developmental stages wer9 met with’skeptlclsm, d151nterest, . .

'and‘patent disregard. Offering a baslc developmental theory of ‘the

development of thought through adulthood well buttressed by log1c and

=
~ extensive empirical investigation, Piaget changed the shape of psycho—

%

log1cal research in adolescent cogn1t1ve functlonlng Adolescence -

~
o

| was descr1bed as the beg1nn1ng of the final stage of cognltlve devg;op- @
ment, when the ear11er experiencessof the child w1th his w0rld his - i

**v

transactions with the env1ronment culmlnated 1n/the maganlcent humhn

- -

accomplishment of being able to reflect on his thought, as well as

formulate abstractions and hypotheticalities without the need for con- .

crete strutsl. _ ' o -,
- R Students of development embraced Piaget”s ohservations and
extens1vely elaborated his work with. reSearch anchored in the accept-
ance of formal operationpal thought as premise of the uniquely ado-
lescent development.
A virtual cornucopia of testable hypotheses 'was lodged in

this premise, freeing the researcher from the rigour and precision of

. study characterizing the work of the psychometrician in pursuit‘of his

goal, and making the,sfudy of developmental change a dynamic and
. . . : EeY .

54
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iexciting‘area.'
.lescent knows‘ or how many d1fferent ways can he. man1pulate test

','mater1als, essentlally quant1tat1ve features of cogn1t1on P1aget1an -

3

CAND DEVELOPMENT & .~ -

®

Rather than attempt1ng ‘to ascerta1n how much the ado-',if

-

-

. bt

1reseafzh-and theory is aadressed‘to‘evaluatron‘of“how~the—adolescentrrre——e*AA
- perce1ves and man1pu1ate§ h1s\world a fundamentally qualltatlve
: quest1on.
_observed between d1fferent elements\1n h1s env1ronment9
:env1ronment seem - to have any mean1ngful order or structure to 1t°

~D0es he apprec1ate the consequences “of h1s act1ons on.the env1ronment? R

in a. mean1ngful way9

a view . of’ reallty wh1ch'\

.earIy adolescents.

'and utllizat1on of general principles w1thout need for concrete refer-'

*

How does he’ th1nk about and.man1pulate the "relatlonsh1ps .

Does the

Does he. apprec1ate the hrstor1cal past and the probab1l1ty of a futtire. -
Lo R B

"Is he responS1ve to 1nformat1on wh1ch threatens

~

A5 Those are representat1ve 1ssues v .
& . y

which consume the work of P1aget and the cogn1t1ve developmental1st

personal?’

) L.

studying-adolegz%nce.~. o

ImpZLtattonA 06 Ptagcttan Theang

[}

R

Impllcat1ons for educat1on of P1aget $ pos1tion on: the develop-'

3ment of thought dur1ng adolescence are multlple, though Lndlrect

‘Acceptance of the val1d1ty of P1aget's theory and research d1ctates.

a

a reevaluatLon of teach1ng methods and mod1f1cat1on of programs to

accommodate the ‘emergent c0gn1t1ve developments of adolescence.

. .

Remarkable d1scont1nurt1es in the qual1tat1ve d1mens1ons of

thought are'cited when:middle years school'children are compared to

s

The adolescent is more prof1c1ent at abstraction .

“ents; he develops;a sense of time and historical perspect1ve, can

N

55 -,
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engage in f11ghts of fancy as well as controlled deduct1ve thought

0

separates persgnal v1ewpo1nt from external real1ty, and is respon51ve

to the challenge of that reallty when it v1olates personal hypotheses.'-
|

These character1st1cs of adolescent-cogn1t1ve funct1on1ng-must ‘be
: @

refleetedvan_educatlonal_methodscln_order_tosmax1mruajjuul;eff1c1ency

as well as- afford the adolescent the opt1mal env1ronment for further " T <5"

development. o o L - . Lo
One majorvdifficulty restrictingfthe incorporation. of Piag%tian

theory ahd research into educatlonal approaches is the abs\nce_of a

N -

conven1ent measure or measures of these qualitative cogn1t1ve trans-'

formatlons ‘in thought dur1ng adolescence It is at,thls Juncture that

one may.see a convergence of the psychometr1c and P1aget1an view of

1ntellectual functlonlng While work is underway to rect1fy this

situation -its successes‘have been.limited.' Hopefully, the future %

w1ll proN1de an econom1cal and useful means of determ1n1ng the ‘emer-

s

: gence of qualltatlve capab111t1es, for 1ts pract1cal1ty wouId be F

1nvaluable If the educator knew that the adolescent had mastered

N

abstract1on of concepts in a g1ven area’ of tutelage, then he could - '

!

o

organ1ze h1s presentatlon of further mater1als by reduc1ng the number

'of-concrete references. The teach1ng of h1story, as another example,

)

would be facilitated if there were some pSychometrlc'eV1dence that

concepts of time had matured.
~ ".Closely allied to the efforts of Piaget‘to trace the deVelope‘ :

? .

ment of thought 4is the work of Vygotsky (1962), whloh is more clearly‘

a theory of educat1on and stresses the relationship between thought p X

[}
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and-language. This theory and accompanylng research W111 be examlned
- iR
in its rudimentary form, since its 1mp11cat10ns for adolescent cognl-

|
t1ve functlonlng is equally broad, though it attempts to apprehend

'~

more than solely adolescence;
Y : L . ) ¢ . -

AAAnother major thrust of .research in adolescent cognitive _ S

functlonlng hinges on the current and energet1c study, of cogn1t1ve

: / .
styles, dlfferences ;n the manner used to receive, process, and util- - .

|

N
- ize 1nformat10n There are substantial 1nd1cat10ns that cogn1t1ve

t-"

-style is 1ndependent of intelligence and seemlngly has 11ttle to do

with qualitatlve transformatlons in thought accompanylng.adolescence. .”. ;f,”l

e s
. T,

Students of cogn1t1ve style would recommend that two chjildren who are”

. : ‘ . - - \
ﬂ » equ1valent in IQ and having reached a stage of development wherev
,h1gher level abstractlon is no problem, still would demonstrate pro-
\ N

found dlfferences in the1r respectlve approaches to problem solv1ng

Where one adolescent may be 1mpuls1ve.and qu1ck 1n h1s reactlon to

the elements of ar problem making a dec1s10n on the surface 1nforma— ' R -
. :

‘P tion wh1ch ‘he- perce1ves, another is- reflect1ve and’ coldly analyt1c ,Q

. . . \

in evaluatlng all'posslble alternatlves and outcomes. In another ’ =

A \
- case, one adolescent may be responslve to the entire context of the .
problem, unable to d1fferent1ate the features central to its solutlon : L.

v and allow1ng the problem to overcome h1m whlle another adolescent is

capable of- extractlng the most 1mportant features from the1r n01sy and

. .
complex background The d1men51ons of cogn1t1ve styles are. mult1ple

and var1ed. Two d1mens10ns will be reviewed in the present dOCument

" field independepce - field dependence.and reflectivityFimpu151v1ty:
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,The1r 4EV1ew is: cont1ngent ‘on the recogn1t1on that the adolescent s
) . -
style of 1nteract1on with the env1ronment mod1f1es and affects the cog-

nitive 1nformat1on he assimilates. This mediational process must .of

'necessity leave a distinct,cognitive.trace and differentially contri-

¢

buté to 1nte11ectua1 developmentﬁ‘

. e . » C “ -
Identification and elaboratian of the individual addTescent's.

» . K . .
. styled in information-processing and synthesis should be considered as

-

valuable, data for modifitation wf curficula. It may be that-a parti--

fcular’meﬁhod cf presentation of'edhcafiohal‘materiale may be more

‘ efficienc with childreﬁ'exhibiting one cOgnitive style‘as.bppcsed to
anothef,‘ Perhaps‘the'modlficétioﬂ'of the a&olescentls‘cdstbmary;stYle
ln informaticn ﬁrocessing can be accomplished to assisc_him ln che

\

assimilation of one form of material as opposed to another. We do
know that certain kinds of contents are best handled by particular cog-
. nitive modes. For example, scientific and mathematical concepfs are

most effect1vely understood by an’ adolescent who is reflect1ve and 4

©

analyt1c in h1s study and use of the relevant educat1onal mater1als,
*~

wh11e thellﬂpu151ve and globally react1Ve edolescent seems more cap-
.able and efficient in treating humanities, artistic and literary

~

materials. T

7. The Need for. Curr1culum Reform Ba$ed on

Knowledge of Adolescence
I

Twentieth century North American educators have not been

b = - .
ob1t¥$pus,to the qeed for change and curriculum reform i? the education

P -

\ ™ ! i
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. of adolescent youth. :For the pﬁé;vsiXt&years there has been a COnA '

'siderable -amount of 1nterest and . effort 1nvested in the question of

'fthe best grade organization for adolescent educatlon (Myers, 1970)

-y

The reasons underlying ‘these organizational changes were not always

for the best reasons and most were patently unrelated to the reil

~3

question in curriculum reform: the cultivation of the individuat and

® *

the assurance of a self-renewing society. . . .

According to Goodlad,theSefefforts at reformihaveébeen largely

the product of pressures. for societal preservation. A case in_point:

_ , \
the development of junfor.hrgh school in the 6-3-3 plan of organization

“'

_was largely predicatgd on an effort4to ‘provide secondary education at -

‘an early age, to keep students in school longer or to br1dge the gap'

\
between the,self—contained elementary classroom and the highly Spe-

-

cialized program of the senior h1gh school (Read, 1969) Only a weak

reference was ever made in the 1nnovation of the Junior high school to
the most fundamental issue of curr1cu1um reform. Coodlad (1964)

haracterizes the most current curriculum reform as a refurbishment of
"shockingly outworn'courses" whoseqobgectives stressed the importance

L. ) , ] : v
of understanding thexstructure of the discipline, the @urposes .and

methods of the f1eld and the part that creative men and women played

- in developing the field, Goodlad looks forward to the day when

‘.the curriculum will be planned from the bottom up, with
knowledge of students and their achievements built into = -
the sequence of subject matter in the curriculum design.
This movement will be marked by experimentation and by the

" emergence of curriculum alternatives far exceeding the num-
ber of alternatives that have emerged so far through the
_ current curriculum projects (Goodlad, 1964).

T e
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The curr1cu1um of the future as env151oned by -Goodlad w111 have .as its .

 core a built-in’ flex1b111ty that adapts the “school program to the

.~ _ _ .unique needs of the 1nd1v1dua1 and a se1f-renew1ng.soc1ety.
the 'school must prOV1de the 1nst1tut10na1 and organiza-
tlonal esources to meet the large proportion of youth's
needs./ But most of all it must also provide the small
_fléxible organizjtianal units in which the’ individual's
needs’ are observable, where he manifestly matters, where
. the tasks are large enough to be a challenge yet small’
f . - . enough to give importance to, his energies, where problems
S ' are within his diréct exper1ence and comprehension, where
he lives ,with others who share his her1tage or: who _come
from qu1te different backgrounds {
The concepts of teach1ng the whole child, of teaching -
subject matter, of preparlng students for 11fe, of having
students participate in, life's daily activities, of teach-
ing-through solving problemS\ through 1earn1ng abstract
ideas are not concepts to be p1tted one against. the other.
They are a part of a Gestalt in which each plays a- signifi- .
cant role at certain times but interacts constantly with
the others in the maturlty and development of the indi-
~ vidual (Goodlad, 1964). :

. - : . . ‘
- - « .
) ,
. R - . .
.




Growth and other
Physmlognoal Levels
and Events in °

Adolescents

1. Introduction

Adolescent phys1ology is noth1ng more than a subset of human
phys1olo§7 Phys1ology as such is concerned Wlth the phys1ca1 mecha- -
nics of organ1sm1c function, and thus 1nc1udes the functioning of: both
the parts of the organ1sm, and the organlsm as a tota11ty. Properly |

speaklng, psychology, or human behavxour, can be cons1dered to be a .

~ part of human phys1ology. Th1s is so. for two Teasons: f1rst human

" behaviour is ‘the sum total of the overall activity of the human organ-v

 ism; second, the behaviour'of the organism will be constrained by the

¢

physical 11m1tatlons of the human organlsm. it is a truism in physio*
log1ca1 psychology that one cannot teach (or, one cannot cond1t1on) a
rat to fly no matter how hard or long one tries. Th1s is s1mp1y so
because rats are aerodynamlcally unstable--they do not possess the
physical attributes in terms of shape and propu151on to act as heavier--

than-air flylnglmachlnes. The same sort of constraints apply to the -

tn
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. human organism. One of the goals of adolescent physiologf\is to

)

*establish what adolescents are capable.of; another is to establish

~adolescen physiology, an

.veloc1t1es, relative to foetal life or infancy. At adolescence, these

mass) show rapid increases,‘and just as rapid subsequent declines.

'soc1olog1cal parameters, general genetic background and so forth

GROWTH AND OTHER PHYSIOLOGICAL LEVELS ' Y
"~ AND EVENTS "IN ADOLESCENTS "

'I.

“what adolescents are not capable of. - ' {

oy e ‘TFhere is one difficulty inherent in the study of adolescent

o

‘physlology'which is not present in the study of childhood (pre-

physiology. Except for the per1od of intra- uter1ne life, no- per1od

other than adolescence in the human l1£e h15tory is’ assoc1ated with
very rap1d changes in phys1olog1cal parameters In,the preadolescent ‘
period, many phys}olog1ca1 parame rs show a decl1ne in the1r rates, or

o

rates (for example, rate’ofaincrease in height, rate of increase in ©

Further confoundlng the research of those who study the- phyS1ology of
adolescence is that the increases and decreases of rates of various
parts of the human organism do not necessar1ly 1ncrease and'decrease.
at the same time or at the sameyveloclty The rate of one function
may be increasing while the rate of anether function may be decreas-
ing. “Changes in time ortrates of functions may be‘causally related to
' . , i
sex, chronological age, physiological age, nutritional background,
Further, the rate of change may also change with time, neces51tat1ng

overlapping longitudinal stud1es of adolescents, such studies pre- .

ferably-beginning before adolescent development. and continuing for

.
-
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‘'some time after adoiescence Because of this constant'flux, change,
and changes in change, because of the. re1ative ease pf investigating
some‘physiological parameters and the re1at1ve difficulty of aneStlf

gating other phenomena, adolescent physiology is at present in a state
: @
: such that there are 1arge gaps in the field of knowledge called ado-

1escenxiph¥51nlog¥i, Most troubling of all nerhans is the lack of -

"baseline data, against which other data might be compared to ascertain
A\

normality or 1ack of it. Associated with all of the changes mentioned

’

~above is the inherent variabilityffound among the individuals which

constitute any biological popu1ation
It will be~worthwh11e to establish the human population, and
its subset, he adolescent popu1ation within the framework of bio-

N\
‘logical -operations on this planet. The hypothesis most commonly

(rightly or wrongly) held by most biologists is that iife arose spon-

taneously on this planet that is, there was established a molecular .

aggregate that. possessed ‘at 1east the following attributes 1) ‘this
aggregate was capab1e~of controlling within certa;n limits its own )}
internal operations, 2) this aggregate was Capabie of producing ‘h
other aggregates similar to but. not,identicai with itself, that is,
_it and its descendants were‘capable of reproducing; 3) these molecular
aggregates and their descendants were capahle of varying their 1i'fe
style as their environment changed. This ability isa %unction of all

the entities of a population, and is a horizontal function that extends

through generations of biological entities As a function J

A - .

_ (3{} . o )
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of.populations,_this ability is aimed at group survival with cnange,
- rather than group extinction with'no.change ' Thefpopﬁlations change-
blindly and unkhow1ngly to become more eff1c1ent, in the phy51c1st [

sense, as the.env1rbnment changes _ This overall capability is more
) formally called Darwinian evolution. Finally,ﬁbiologicai entities are
. X :

capable of altering their surroundings or environment. e ’

In the course of animal evolution on this planet there is =

. evidence that .approximately thirty distinct life-styles have so far
,‘appeared asvthe_result\d% Darwinian evolution,(Russell-Huhter, 1968){
The biolbgist refers to each of these particular life-styles (and the
1nd1v1dua1 members who constitute it) as a phylum. Each phyium"can be
characterized by certain anatomical and functional ( phy51olog1ca1)
features. Basically each’ phylum or life- style is more or less suc-‘
ceisful; success can be measured by the tqtal bio-mass,constitu1ng tnat
life-style, and by the total number of variations (5 species) on tne

‘theme of that life-style. Success measured in these terms is quite

&

simnly a measure of the physical efficiency ef eacn life-style.
Bfficiency here is a measure of the amount of energy which must be
expended to dbtain the necessary energy and raw molecular material: to
survive as functional biological entities. The more energy and ram
material left over after deductions for maintenance, the more energy
and raw materials left over for producing new individuals (increase in

bio-mass), and the more energy and raw. materials left over for experi-

ments in variation (increase in speciesf. The chordate phylum, of

64 S
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t

' Wﬁmﬁﬂﬁ*ﬁdh;ch_theAhumanﬁspec;es is one 6% approx1mate1y 45 000 spec1es, or
var1ants, is a moderately succ_ssful .group, but much less so than such

phyla as the nemathelmlnthes (free 11v1ng and paras1t1c round worms),

}

the. molluscs (snails, clams, squid), or the arthropods (1nsects, -2

sp1ders, ‘crabs, etc. N The b351c chordate ,system revolves around an,

eff1c1ent musculo-skeletal system, a h1gh1y adaptable and plastic

nervous'system, and-a digestive system very well jadapted to obtaining: .

and processlng food stuffs In association'with this basic pattern; .
the human spec1es, along w1th many dther chordates, has added the
.following, among others: an efflcrent internal transport or circula+ °
tory system for maintaining the proper internal molecular milieu, a g
constant bodyatemperatureiwhich maintains a‘hfgh rate of cellular
efficiency, limb development so important for‘manipulating-and changing
the individual's immediate and long-term environment,‘and a form'of'
sexual reproduct1on 1n which the .individual produces few but h1gh1y
protected and educated offspring over the short haul;d;ut such Tepro-
duction allows "the populatlon to produce more than adequate offspr1ng

)

over the long haul to allow for species surV1va1 and specles evolution.

s

1

More proper to human§-1s a complex nervous system (wh1ch d1ffers morL\ '
in degree than kind relative to other closely- related chordate spec1es)
In humans , th1s nerTvous system is capable of a relatlvely h1gh degree

of abstract<activity, and is also capable, in association with muscular -
l\ ,

' structures not at a11 peculiar to humans, of producing the highly #

~ variant.and plastic form of ‘human behaviour called speech. Perhaps the

»
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N " only human7activity peculiar to humans is the ability to produce'more ’
(' ~ human be1ngs. . N

‘ - ~'.~ A s

Phy51ology then sets out" to study the mechan1ca1 operatlons of'

I
e

-

living thrnﬁﬁ, in thlS partlcular 1nstance, a perlod of 11fe of human

organisms known' as adolescence. vAdolescence is a perlod in human 11fe

' hlstory in which the human ‘organism changes over from a larval condi-"

v

tiom to anvadult.cond1t10n. The larval cond1t10n of any b1010g1ca1

entity is characterized.by two operatxonal states, one present.and one

\ . . ..

lacking; viz. iarvar organisms possess the ability to maintainrthem-'
selves, however, they lack the ability to reproduce. %he period of
. ch11dhood (from infancy to the beg1nn1ng of adolescence) is the ‘period
during which the'larval potent1a11ty becomes actua11zed. The- perlod
of adolescence involves the conversion'of the self-maintaining human
being into the self-malnta1n1ng-and-reproduclng human be1ng Without
g ' the reproductlve capab111ty, of course, the human species would be .

doomed to extinction. This is so, of course, for all’biolog1cak

L . entities.
- A

.t ' 2}_‘Growth in Adolescents

L. PwttymA 06 Growth in Hei'gh,t" and wugM A
- . _
The most stud1ed growth parameters in children and adolescents

(probably because of the ease of obta1n1ng data) .are growth in he1ght ‘
/
and growth in mass. Tanner (1961, and elsewhere): reports on the oldest °
& .
Known study ‘of growth of a ch11d that made by Count PhLllbert de Mont-

berllard upon his son during the years 1759 to 1777. ThlS time period
‘ ! ' . . 1 ‘,/{;A .

v
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. as can be seen by studies made in Bulgar1a‘(Anguelou“ et al., 1971),
A =

~
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. e
)

‘ covers the time from the chlld's birth through 18 years 1f onéi

A '

plots he1ght agalnst age, the resultlng curve 1s non-linear and appears"

"ﬁ :

at f1rst glance, to be smoothly parabollc, asymptotlcally approach1ng

adult height. However, 1f one plots helght gain relat1ve to preV1ous

+

» ‘time perlod agalnst age, xt can be seen that the atta1n1ng of adult. -

he1ght passes throuf:éfopz/separate stages, 1) 1n1t1a11y the helght

gain per y/ar, say, decreases very rapidly for the f1rst 3 to 5 years

of 1iFe. For example, a ch11d gains much less in height between age

2 and 3 than it ga1ned in height between age 1 and 2. 2) There follow
several years of very slowly: decrea51ng annual or‘perlodlc 1ncreases~
in he1ght 3) This per1od of relatlvely stable 1ncrementar increase-
is followed by -a short’ (3 to 4 year) perlod dur1ng which 1ncrease in
helght accelerates, that is, the annual or perlod1c 1ncrement in
height increases relatlye to the previous time period. Th1s time .

. S . v
peréod is called the adolescent'growth spurt; at no time does the ol

height increment reach the height increments attained during the first

year of life 4) The adolescent growth spurt, of 3 to 4 years dura-

't1on, is followed by an equally abrupt and perhaps sllghtly more rap1d

decrease 1n'the annual or pbr1od1c increase’in height. The annual
1ncremept "decreéases to zeTo as adult.stature is ach1eved

Such graphic plots, in which' annual or- periodic 1ncrements are

»

plotted against age, are referred to as veloc1ty or rate of growth

N [}

curves. The general pattern of veloc1ty curves areé a human universal
‘ ¥

. [}
- [
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. r'e : f'
Iran (Wadsworth and Emani,’ 1970)( Ch1na (Chan,_ 1972), France (Roy,

| _Eh_l-: 1972), Burma (Kh1n, 1971), England (Marub1n1, et al., 1972),
.and Nigeria (Johnson 1970) The advantages of the veloc1ty curve for *.

.study1ng the adolescent growth spurt are that 1} for individual cases, %j
the 1n1t1at1on of the growth spurt ean be fa1rly eas1ly recognized. |

2) The rap1d growth spurt followed by an equally .rapid. Hecelerat1on in | ﬁ; ./&;

growth produces a sharp peak on the velocity curve. This value is the
peak height velocity (= PHV)1 because, of its sharppess, the’ age at whach
it occurs can be very read1ly ascertained. . Peak‘he1ght veloc1ty agés .

can be lumped together and treated statistically for comparative pur-

T oA

poses, and al;o for the purpose of attempting to relate other adolescent

| growth (in. sensd latg) events. The relat1onsh1ps thus establlshed may. v, _
Ly o, R

¥

: then turn out to bé caUsally related - %J:

D1fferences in peak-he1ght velocity~are's%x-related. On the

»

average, peak height velocity is reacheé_in-girli about 2 years before -

peak height velocity is reached in boys: The*range over whiéh‘peak
|

height velocity is ach1eved for g1rls 1s~ages’l ! to 13 years for . .

boys from 125 to 15 years. The 1ntens1ty of growth is such that at

peak he1ght veloc1ty, the average increment for boys :is about 4 inches :

P s .

a year; and for girls, somewhat less, Befor puberty., boys average

0

vonly 1 to 3 per cent taller than‘girls; the earlieL average}adole§cent
_growth apurt of girls telative to boys‘res#lts in girls being taller'
“than boys on‘the average fron‘ages lol:through 13. The later greater.i
ano perhapsilonger sustained adolesCent/érowthxspurts ot hoys,result

. f . .
N . . i *

- / -
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£

in their eventually reach1ng the same he1ght as g1rls, then passgng

them in he1ght so that on the average boys average'some 10 per cent -

- 1arger in hnghb and ﬁost other d1men51ons (Shuttleworth 1939) //,‘

. While'practically all.skeletal andJmuseular dimen51ons take

.

B8

e .
Sl .
FRRE S S

'part in the adoleécent growth spurt, all parts’ do not necessarlly

undergo the same relative amount of change at the same time. There is

a rather regular orderfofkgrowth t1m1ng.. Genera}ly, 1eg length reaches

its-peak growth velocity first. This is followed by an -increase in

\4.

bodv breadth-With shoulders last, such increase beginning a few months

aftér leg peak height velocity is achieved. ‘Most of the spurt in ado- = -

lescent height is due to increase in trunk height, whose'peak growth -

velocity does'not'occur'until about a_year after-leg'peak growth velo-

.city‘(Tanner; 1972). Generally growth in lower 11mb 1ength is qu1ck

and short, occurring 1n_ear1y adolescence.' Growth in trunk 1ength is

-

slow and prolonged (Chan; 1972). .
Subcutaneous (or underskln) fat wh1ch has a temperature-
. . ‘ S
1nsu1at1ve functlon and a150 an energy storage functlon also has a

functlon in determlnlng the contours of human 1nd1v1duals. The quali4

.
L

tat1ve or descr1pt1ve terms ”1eanness" and ”plumpness” are expre551ons

of the amount of subcutaneous fat a person possesses. The more,rounded

"contour5~of women re1at1ve to the contours of men ‘are expressions :of .

. .’

"the average difference.in" subcutaneous fat betiween the £wo ‘sexes.

Subcutaneous fat can be measured by XiraXIOr more simply by picking up’

°a fold{of'skin and fat, and measuring the skin-fold thickness with a

a " PR
. .
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spec1a1 skin- fold calliper. Skin;fold-measuresihaye'been’taken atvthe.
back « of the upper arm, just below: the bottom of the shoulder blade,_at
the side of the neck, and on the abdomen below the umbrllcusiln'varlous
studies Subcutaneous fat thickness increases dramatically'after birth~

to about nine months, declines slowly ‘and stead11y until ages 6. to, 8,

.depending upon the 1nd1v1dual-ch11d. Beyond thlS t1me, subcut aneous

. fat levels increase aga1n, in g1r1s both trunk and limb subcutaneous

.

fat increase up to maturity. On the other hand in boys,-subscapular

N

tBody)’fat increases until maturlty wh11e.11mb subcutaneous fat

increases untii ahout the timelof the~ado1escent growth spurt, andv
then decrea;es (Tanner '1961). | ‘ o

| Since 1ncrease in 11mb length precedes increase in trunk
length and breadth, since the length of the extremities (hands and
feet) 1ncreases with 11mb length, and slnce the quant1ty of subscapular
fat is genera11y qu1te liow {but increasing) at the earllest stages of °
ad01escence, ear1y‘adoIescents may become very self-consclous about
their. apparent dlsproportlonate body parts A preadolescent curri:
cufum wh1ch wou1d include some study of what to. expect during their

: growth spurts may help a11ev1ate these self- consclous att1tudes

As Tanner (1961) p01nts out we1ght curves ag a functlon of.'

. age are less 1nformat1ve than height curves in estab11sh1ng time of.

'adoIescent growth spurt. Under certain c1rn1ca1 and/or patholog1ca1

cond1t10ns, growth in he1ght may cease while growth in we1ght does not.

This 1ncrease in’ we1ght would be prrmarlly due to 1ncrease in
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subcutaneous fat. Tanner- urges that regular measurements of he1ght
‘and We1ght in schools be supplemented by measurements of subcutaneous
- fat of skin-folds, and by measurements of the c1rcumference«of ‘the .

‘_upper arm. Th1s last measurement, after subtract1on of subcutaneous

fat, will y1eld a value for the increase in mass of bone and muscle;

'this_value follows ‘the general helght.curve. )

i, Sexual Mqtaﬂatioh 4in Adofescents ‘ p
 The primary end result of-sexual maturation in the human species

is the acqu1s1t10n by the gonads of the ab1l1ty to produce functional

sperm (the process of spermlogene51s) in the case of the male testes,’

' or the ab111ty of the ovary in the female to shed eggs into the body

3 cav1ty . The process. of sﬂermlogenesls 1n the. human male (as 1n most
‘mammals) is a continuous process, The testes cons1st of a‘mass of

-, coiled tubes, the cellular walls of "which cohstantly produce new
'spermatozoa in the same stage of maturat1on, consequently there is a
'cont1nuous productlonnof ‘functional spermatozoa. _Oogenes1s in the.

 human female 1s essentlally complete before b1rth 'As in most’mammals;

’ [

all the eggs (ova). wh1ch a part1cular human female W111 possess have

been present in the ovary since. b%fore b1rth (Ballnsky, 1970, and
* L N .
others)' The pr1mary result of sexual maturlty in the human female
N «
then 1s maturat1on of the ovarian tissue so that the, already mature

_ova can be released. The rate of releasegpf ova is approx1mately ane

t

-

‘ovum per month.
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. * y Assoc1ated with the primary sexual characteristics listed S

S
prev1ously is the development and maturation of the secondary sexual _ -
' S B S

characteristics. The secondary sexual characteristics are cdncerned

with the following items:f l) delivery of eggs. _?

d sperm to a mutnally‘V

“humans vhe upper third of the oviduct), 2) providimﬁ a suitable pre- o I
~inatal environment for the embryo 3) prov1d1ng a source of postnatal
nourishment for the infant, -and 4).providinglsexual recognition

démices so that an individual can distinguish between same-sex and.

other-sex individuals. o ' : L . .

’

Studies of the acquidition of primary-sexual. function are
\sparse; ovarian . function can be discerned by- ovarian examination from

or by X-ray examination'of the ovary. . Accidents are

‘autopsy material?
v ' :
theézajor cajse 01 death among adolescents. Autops? material may have 7

al dy begun td deteriorate by the time perm1551on to- examine has been

| ,thained;‘there may be difficﬁltx\\n reconstructing a valid medical .
history. Ovarian X-rays examinations are usually done only when patho-
logical conditions are suspected. Potential genetic d%mage by X-ray

 radiation to the already-functional ova in the preadolescent.or ado-
! "I ‘ . ‘ . ’ » . ) -
lescent rules out routine screeing of ovarian function. Likewise, BN

s
s

-most preadolescent and adolescent poys*would.object to testicular .

' hiopsy~(removal of‘small amounts of testicular tissue’by needle punc-

‘ture) on a routine basis. Consequently, sexual maturation has generally
. . been'discussed'or related to. changes im secondary sexual characteristics. .~

- \

r . R 4
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These characteristics are more actessible to general study.
) ’ - : ' ) ’

- Tables of sex maturityistéges based. on secondary sexual charac-

teristics have Been established for adolesdent boysfgpa girls. These
tables began with a studyvby Greulich, et al- (193@), ih Which a.-

Vratlng system for the development of the human breast was establlshed

;—f;~AA—AfA$hey4we¥eAextendedAbyAReynoldsaand_w;nesA{l918,4l951

rateé ineluding phetographs of thé developmental stag s of adolescence,

g1rls.
The Tanner system provides a quick and eagy method of establish-
ing the. levels of physical maturation achieved/ by individuals.

Apparently little training is required_to leafn/ to use the system; its

universal adoption by pediatricians and other medical persenngl who
VQeal with adolescents has been urgea. In a yeview article on some of

‘the_qlinicai and physiological aspects of p 'y, Visser (1973) pre-

\‘ esents a set of tables of the_meen ages for boys and girls at which,

different -stages of pubertal Qevelopment-ake reached (see Table . IV).

Along withithe Tenner stages ef_bteast and pubit Hair development "are
fpreséhted ddte on the average age of menarche. Nete'that'theSe\hata .
are compiied\from individual crdsefbectionaifstudies from various

-~

studies were done over a period of 22 years, they can be used as indi-
catofs of treﬁu\fhanges in pubertal development.

73
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Table Il. Sex Maturity Stages in Girls \ .
k o .- o i
‘Tanner Stage N Pubic Hair - \ Breast Development .
- . * A ‘ . - B . . ( . .
i-. . Preedoleseent. The vellus Preadolescent. Only

~ (or down hair) is not any the papilla (nipple)
different or more developed,| is élevated above the
on the pubes than it 1s_oﬁ/ ‘general chest surface.
the abdominal wall. o

2 Sparse, lightly pigmented, Breast and nippjle ele-
: generally straight or vated as a sme}g
slightly curled; along ] mound. The di'ameter
“the medial border of the of the areola (darker
labia. . - '~ pigmented afea sur-

ounding nipple) hég
ncreased over pre-

Hair is darker, coarser

and. more curled than

is covered.

Ha1r is of the adult
type, i.e., coarse,

curly, abundant No
‘spread to med1a1 sur-

stage 2. Increased area

adoléscent stage. .

i

Breast and nippie
areola enlarge.

" There-is no contour

separation between
breast and areola.

Areola and nipple
form a secondary

* mound. fdér

ace of thighs.

\ .
5 . Adult feminine tri-
~ angle; spread to medial
surface of thighs.

Mature breast;
nipple projects above
~ general breast con-
, . ' tour. Areola is again
;o ‘ o T R : part of general breast
: ' ' - contour. '
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- Table III. ' Sex Maturity Stages in :Boys
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Tanner Stage .

" Pubic Hair :

Penis

~ Testes

None; no difference
between pubic hair

About same 'size. and -shape as
in early childhood. Pre-

Y thighs.

and abdominal hair.

Sparse ‘growth of
long slightly pig- .
mented downy hair, &
straight or slightly
curled, chiefly at
base of penis.

Darker than above,
but still sparse,
curling apparent.

-

Hair is adult type,
but has not yet
spread to medial
surface of thighs.

" Adult typé; present

on medial surface

adolescent pattern.

- Very sligﬁt,

if any,

enlargement.

Penis has
elongated,
perhaps
thickened
slightly.

Glans and
breadth of
penis have
ipcreased
in size.

Adult in
size and

- shape.

1

Enlarged;skin
over testes
is pinkish;
texture has
altered.

Testes and
scrotum en-
larged over
stage 2. .

“scrotal skin .
has become
dark-
pigmented.

- Adult in size
and shape.




e

e T

X

GROWTH AND OTHER PHYSIOLOGICAL LEVELS

AND EVENTS IN ADOLESCENTS

.
7 - A\l
) - . *(g£61) I9ssTA WOy *(SHd--CHd ‘ITeH 214nd
¢Sg--lg ‘3seaag) mommum Mmucoemo~o>mv JIouue], I0J SUOTIeTASIqQE axe mﬁonsxm Honsscunouumq s -
~'v'sth 191 6°€T €°¢€1 T 2l €41 v'¢l L'er S'11 mwvmﬁu ssuip pue mvﬁocxom
- | |  (gseD) —
vrstn -- -- -- -- 7°SI 8'¢l 1°el 81 Aajuey pue UOSTODTIN
. X (8961)
SpuelIsyisN . 0°91 ¥°pT S°€1 811 6°ST ¢°¥I 2'¢el ‘0711 A L ‘Us3UTIS TN UBA ‘
‘ | N o ] | (0L61)
‘pueidug 1°ST v°v1 6°€T v°€1 6°vI 8°¢T 6°¢1T 9711 Jauue] pue [leysIeil
Swd YHd fHa %Hd  S9 Y9 P9 Do SA0g \
1 ) k<
: 2 S
V'S 6°21 &1 Szl 6°11 0°IT L'€1 221 v'IT 8°0T (8v61) soumy pue SpIoufoy
. _ : . _ ~(gs61)
‘v's'n 8¢y’ -- r'er szl 9°11 6°¢l -m. "It 9ol Aajuey pue UOSOdIN & .
. . , ‘ . (8961) \
-SpuB TI8Y3IaN p'ey 6°p1 g£°gl Tled m.HH ¢°'ST +v°g1 121 O°11 1 30 ‘uadutrIaty uep
B . L e (6961) .7
pueisug s'sT p'pl 0°€T vzl L7TL.-g°ST T17¢1 2t . Iouue] pue TTBYSIBW :
fzqunop - . owoxewdw SHd  YHd fwa Twd  Sa. e fa Tg STID .
o _ . . « STIT9 v:m sfog E
~£q payoeay axe jusudoiaasg (elraqng jo sadelg Josuuel u:mnoMMﬂo YoTyp 3B SIBY ommnm>¢ *Al 91qel ]
. . v - > . 1 Cm
: °Z
| : s




Cuode

Lo /
. : -
i - f

62 . GROWTH AND OTHER PHYSIOLOGICAL LEVELS
» ", AND EVENTS IN ADOLESCENTS »

]

In the same;paper, Visser recalls that puberty had been defined -

-

‘as the process of the waturation of -the sexually immature child into the
'sexually mature adolescent while adolescence is the perlod of human
development when secondary sexual characterlstlcs have appeared com-

pletely but® full maturity has not been reached Vlsserhfeels that

these'two terms have become blurred, and at the present™time the terms

are used interchangeably.

Young (1972) has presented a rather more complex set of tables:
for determ1n1ng levels of sexual matur1ty in boys and glrls Young s
cla551fleatlon of sexual maturlty in g1rls is as follows:

N i
Classification - Characteristics

1 No change from a child * No growth of pubertal hajir; no
growth spurt. Downy pubic haift;
2 Prepubertal phase ‘ . usually first evidence of .
: growth spurt; elevation of the
breast papilla; perhaps breast
~~" budding.

3 First stage puberty . Pubic hair; pigmented, coarse,
: and curly in small quantity;
budding of breast, areola en-
largement; marked growth spurt;
~ enlargement of labia.
[
4 Second stage puberty ' Pubic hair as describgd above -
in moderate amount, filling out
. . of breasts; sometimes projec-
tion of areola and papilla to
form a secondary mound; axil-,
lary hair in small quantity;
menarche usual in this phase;
growth spurt marked but
decreasing, further enlargement
of labia.
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Classificatipn'\ Characteristicés

5 Third stage- deerty .~ Pubic hair further increased and -
&”“ g approaching adult quantity and

distribution; moderate quantity
. axillary hair; breasts reaching

\ . , adult type configuration with
, ' - _ recession of areola to level of
N . , ' the breast; labia reaching adult

_ < ' type. Annual growth less than - -
. h S before pubefty; menstruation
- T usually well established

r
6 Adult ; Further growth axillary and per-
o haps pubic hair to adult type
. E ~ and distribution; breasts adult,
- labia, adult; growth in height
usually less than 1.5 cm in
previpus 12 months.

The cr1ter1a fon physical maturatlon in boys’ are the follow1ng
1) testlcular volume, on a scale of 1 - 6; obtained by comparlson with
'plastlc models obta1nab1e from Sandoz Chemical ; 2} pubic hair ratlng
" on a scale of 0 - 4 (see below) 3) axillary ha1r rating on a scale of
"0 -4 (see below): ! .

The standards fo£1pubi; hair are as follows: '

0 - no visible hair K\\\ v & , | -

1'-”dowhy, uéually‘unbigm;;%gg, fine, straight hg&r»

. - 2 - pigmented, coafse,_crinklé&“hgir in small amount

‘.’,”)h‘";:) . )
3 - pigmented, coarse, curly of crinkled hair in considerable
- e

amount.

The sam? standards for axillar&fhaif apply except that stagé 1 consists

of fine straight hair in small amounts. Young states ;ﬁat'this stage

is rarelx/éeen. o .
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As Young has a table of sexual maturity\in females,dhe'also-
has a sex point scale of ‘sexual maturity in males:

- Characteristics .’

Stage

1 ' Childlike, testicular volume l, generally no develop-
: ment of secondary characteristics.

%)

Prepubertal; test1cu1ar volume 2, publc hair 1,
axillary and body hair 0.- here is a slight increase
© e ~in penile length and diameter, Ain the eyebrows,

J
and - In ‘the Tength of the cheek Tine.

Puberty, first stage; testicular volume 3 - 4, - ///
__ pubic hair 2, no axillary hair, definite enlarge- . !
. : ~ medt of penis, evident' growth spurt.

Puberty, second stage; testicular volume 4, pubic
hair 3, axillary hair 2, moderate enlargement of
penls, ev1dent growth spurt.

Puberty, third stage; testicular volume 5, pubic
hair 3 - 4, axillary hair 2 - 3, further enlarge-
ment of penis; growth spurt tailing off rapidly
such that annual increment usually less than
puberty

Adult. form; test1cular volume 6, pubic hair 4,
axillary hair 3 - 4; not more than 1.5 cm~ growth
in body -height in previous 12 months. !

[ .

~

Young states that the following equation--

Bed

/

‘

v

<

(0.5) (pubic ha1r ratlng) (O 4) (test1cu1ar volume) - (0 30
) o (axlllary ‘hair- ratlng) - 0.5 = pubertal age on 6 p01nt scale--

yields a quick and prec1se measurement of pubertal maturlty in boys.

LL(. Physiofogical Age, Chnonoﬂog&caﬂ Age, and Sexua£ Matunatton

Chronolog1ca1 age is a poor 1nd1cator of adolescence This

can be shown by exam1n1ng data on the average chronolog1cal age of

¢

N
AN

-7 : . .. 79
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any adolescent events, espeC1a11y when these data 1nc1ude standard

deV1atlons of measurement, or the range of ages dur1ng which a partl- '
‘cular event bccurs Tanner (1970 1972) in stud1es 1nvorv1ng thous-
1 ands of ch11dren observed that the chronologlcal age range over wh1ch '

menarche occurs is ten through sixteen and: one-half The he1ght spurt

may beg1n as early as age nine and one-half and may beg1n as late as

age fourteen and one-half; breast bud stage may be as ear1y as age

eight and as late as age th1reen pubic hair may reach stage 2 as

eatly as age eight in some” girls, and as late as age fourteen in -

-

others. Similar ranges are - found for developmental patterns in boys.

Initiation of height spurt'may'begin as early. as age ten and one-half

or as late as age_sixteen.. Cessation of the_gromth spurt may be as

ear1y as age thirteen and as late as'age seventeen. Penis deveiopment
L may beg1n as ear1y as age e1even or as late as age fourteen and one-

half, and may be completed as early as age th1rteen and one- half and
as late as ageve1ghteen. Wen-year old boys may show signs of pubic

P

;hair development; it may be delayed as lggedas age fourteen; In some

R

boys, the adu1t pubic nair pattern (pub1c hair stage 5) may be achieved

as early ashage fourteen or as late as age eighteen. Increase in
test1cu1ar volume may begin as egrly as age ten and’ be complete as

! early as age fburteen and one~ha1f In other boys, test1cu1ar volume
1ncrease may not become apparent until age thirteéen and one- half
nor be completed until age eighteen. These differences are graph1-‘

cally illustrated by Tanner (1969) in a series o photographs 1nvohw=

;ing three girls aged precisely 12.75 years, and three boys aged

L]
-

/

v o 80 .
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precisely 13'75 years A cursory exanination of the photographsv
reveals that the ;maturational ages represented by these 51x photo-
graphs range from preadolescent (prepubertal) through adult

| " To reduce the dependency upon chronolog1cal age, various
phy51olog1cal standards have B@en employed to establlsh dovelopmental .
:ages These standards are partlcularly valuable in study1ng growth and
*related~maturattoﬁal—eventsﬁiﬁ4adeleseentsg—as—they—are~baseé—en—————;;;;;;;;———
physiological events through wh;ch all adolescents,W1ll pass, sooner °

or later.. While such criterla'as the number of erupted teeth,'and

' the per cent of water in muscle cells have been used, the most usefdl‘
criterion so far established-}s that of bone age or sﬁéletal'maturity,

and as such is a megsure of how far any particular bone has progressed
toward reach1ng its final 'or mature shape and relat1ve posxtlonlng to '
other-skeleval elements Each bofie in the human. body bégins as a.
primary centre of ossification; 1t passes through definite stages of
“enlargement and shaping. It may develop secondary centres of ossifi- .
cation (ep1physes) ‘which f1nally fuse with the pr1mary centre (dia-

phyS1s) to form the adult bone. All of these developmental stages

can be ea51ly V1suallzed by X- -ray, and permanent records can be

readily made and ma1nta1ned for comparative purposes. Standards are

vavailable for the left hand and wrigt (Greu11ch and Pyle, 1959;

Acheson, 1966, and Tanner, Whltehouse, and Healy, 1962), the pelv1s,‘v

+

the knee, and the ankle. The left hand and wrist standards are most

commonly used. ‘In the Greulich-Pyle standards, there are separate

81
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The Acheson method 1nvolves mathemat1ca11y

scoring each indi idual. This score 'is then compared with the»fange'

%

techn1que and a percent11e rat1ng applied to the final scOre. The-

value of these skeletal maturity’ systems is well establ1shed but they
N s

do suffer from t\e fact ‘that the data are from cross- sect1onal studies
\

involvijg children from very ‘small locales. Tanner's standards were

. . , . Tpe P ' .
deriveﬂ from a large samplé of Scottish urban and rural children who

were on the average six to nine months behind their North Amer1can

m1dd1e class counterparts who formed the basis. of the Greul1ch -Pyle

i
atlas. Also, Greulmch and Pyle's atlas is at present 15 years old. )

Acheson s, the most recent, is e1ght years old. If there are secular
.trends (see below) in maturation, then these/stud1es/standards may well

be obsolete or at least obsolescent. For those who are 1nterested in_ '

the maturat1onal level of adolescents, local -and contemporary standards

’

.of skeletal maturity should be generated and.suppl1ed
As an example of the value of- skbletal maturrty and the concept
. of phy51olog1ca1 age as opposed to chronologlcal age, Tanner (1970)
points out that the chronological age range over wh1ch menarche may
£all is from 10 to;l65 years; the skeletal age'range for the same event,

S

. . - . '.; ’
v ) ie . ' . /
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is. only 12 to 142 years OtherQCOrrelations have'been established,
- using skeletal age and chronologlcal age at - menarche and have a correla-”

f tion.of 0. 85 at menarche, and 0 55 at age 6. It-has been establlshed .

. T
s

" that early menarche g1rls have con51stently advanced skeletal ages

over late menarche glrls from at leastmchronolog1cal age 8 on. Con-

’ versely, the skeletal age at wh1ch menarche occurs increases as one

-

goes from early through m1dd1e, to late- menarche g1rls, thus 1nd1cat—

-‘1ng a relatlonsh1p between the tempo of skeletal age and the matura-

.HAA—v—AVM»taoneprocess AfEarly menarchealuglrls.were those .in. whom”menarche

‘ | . .
occurred between the chronoldélcal ages of lO and-lZ“ m1ddle-menarche
R g1rls experlenced menarche at ages "12 to 13 and lateemenarche g1rls

- first menstruated at ages th1rteen through f1fteen and one-half *

o
.0 o .¢°0~~' T e%e o o . .

Long1tu&1naf stud1es (r €., stud1es of tﬁe same 1nd1v1duals over &

.several years) of skeletal age would have some value as a predlctor of*

o

developmental events - £or, those groups who may be 1nterested in Such .

%

data Against the need -to- know such data must be at the exPense of
A%

marnta1n1ng such an operat1on, and also the problem of exp051ng small .o
ch11dren and adolescents (espec1ally glrls) to the small but measur- :

able amounts of rad1at10n to obta1n the hand X-raysh SRR

-

o

The Re,eauomh&p Bwoeen Sexual Ma/tu/m/twrl and, Othest Phy&wﬂog&caﬂ

- Pa/came,te)us ‘ '. ) . e
g \_ b . R . LI ) o ‘

L&

“ As has been stated-above; there has been observéd'a relation-

' " N o« - & . ! - ' - ” .
ship between skeletal maturity and sexual maturity as evidenced by : L 2

-\\:'
—
~
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menarcheal age. In general the faster the rate of skgfletal maturity
[ . PR
the earller is the skeletal age at wh1ch menarche 0ccurs This observa—”

’

- tion ‘has been conflrmed by Ber%mann and Konlaced (1971) on 310 Pollsh
AN

girliyaged 10 to 16. In this long1tud1na1 study, the metacarpals were -

~ examined for presence or absence of pseudbeplphyses assoc1ated w1th !

the metacarpal bones (those between”the wrist and “the f1ngers) oT‘the
SR ‘left hand. In that -group in wh1ch pseudoep1physes were 1ack1ng, men -
arche occurred s1gn1f1cant1y ear11er than it did in the group ‘in wh1ch
7;ﬁpseudoepiphyses were present | Even dt age. s1xteen those lacking
‘ pseudoep1physes were 0.7 years ahead in average menarcheal age than
 their pseudoeplphyseal -possessing counterparts, 1nd1cat1ng that 1ate
maturers tend to be slow maturers. ‘»_ _
‘_'dd? . ‘; ’ Shuttleworth [1939), and Kantero and W1dholm—(1971) have

_ _ observed a relatlonshlp between,early "slze age at menarche‘ and
. P .
H

Do adu}t "size'. These resu1ts have been conflrmed by Miller, et al. -

(b9%1}—"1n general early—menarche girls are taller and heavier at

ac_age n1ne than their 1ate menarche counterparts For example, average

. |
, we1ght at “this age for glrls who experlenced menarche before 12 years

0. of age was 27 2 kg (approxlmately 60 pounds), and for g1r1s who

-1 [

. 'experlenced menarche after ‘15 years of age was 25 8 kg (approx1mate1y

57 3/4 pounds). 'Heights for the respect1ve gr6”ps at age 9 were 128 5
* T ',t
cm (approxlmahﬁly 51 1nches) Curlously, wh11e the we1ght advantage
. N
:remalns in. favour of earlier- maturlng g1r1s at age 22 (59 8. kg or- 131

a4 |

pounds vs.,47 kg)or 104 pounds for 1ate -maturing g1r1s, the height

,advantage sw1tches so that 1ater matur1ng girls' on the average at age

N (N
o e RN : e R :
SR K Y L i :

84
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_ 22 _are taller than their earlier—maturing'counterparts (162;0 cm or

'63 + inches VER 157 4. cm or. slightly less than 62 1nches) They ,--

Asuggested that rapid growth may 1ead to earlier maturation and atta1n~ '

ment of adult size. - : fz o ~

These results have been confirmed by Anguelov (1968) for Bu1~

garian adolescents; he emphasized that an early puberty correlates with

a'final'height inferior to the average and vice—versa; and by Wadsworth

‘and Emani {1970) for urban Iranian girls. Frisch and Revelle (1969

\
1970- 1971) conducted computerized longitudinal growth studies in which

determination of_the following were.made: 1) agelof initiation of

adolescent height spurt, 2)rage of'initiation of the adolescent wejight

spurt, 3) the height -attained at the age of -initiation of the height.

a

spurt, and 4) the weight attained'at the -age of initiation of the” ,
[ o

weight spurt. For girls, the: average age of 1n1tiation of helght

|
spurt was- 9.6 + 0.1 years; the average height at 1n1t1ation of the

]

‘height spurt was\136 5 + 0.84 cm (54 + 0.32 1nches), This corres-

7 . .
ponded to 82.5 per cent of the hpight at age 18. As the age at which

‘jthe 1n[:1ation of the height spurt 1ncreased the height at time of

Vinitiamion of the height spurt also 1ncreased, e. g H the average

height at 1n1t1ation of the height spurt when the age at 1nitiati0n
averaged 7.9 years was 125 7+ 2 3 cm (49.5 4 O 89 inches),

average height at 1n1t1ation of the height spurt when the age at
| .
initiation was 11.1 years was 141.1 + 1.0 cm (SS.S + 0.39 inches) ;the

@

average 'age at initiation of the weight spurt was 9.5 t 0.1 years;

L~ t'éa Adﬁié‘ o \//f? ; %‘i

-



Ve - /\

| . . '/'".///. . . . ) -
. S (GROWTH AND OTHER® PHYSIOLOGICAL LEVELS T
o -~ . AND'EVENTS IN ADOLESCEN'I‘S S |

’ i . °
[}

the average we1ght at 1n1t1at1on‘Pf the adolescent we1ght spurt was

30 6 0/30 kg (67 4 + 0. 66 popnds) Thls value respreéénted 53

per ¢cent of the mean we1ght of- the chlldren in this study at age 18

!
These co-workers found no 51gn1f1cant change of the average we1ght at

age of- 1n1t1at10n of the adolescent we1ght spurt as the age of initia-

-

tion increased. or as the average menarche age increased. The average

time to menarche was 3.2 # 0. 07 years from the age of initiation of
the adolescent he1ght Spurt and 3.3+ 0. 07 years from initiation of

the adolescent werght spurt. v //’
For boys, the average age at initiation~of the adolescent

. Eod
M"L‘

».he1ght spurt was 11.7 + 0. 09 years,othe average he1ght at 1n1t1at10n

-

S

of the adolescent height .spurt was 147.3 3 0.47 cm

inches). This value represents, on the average, 82 per cent ‘of the- -

\

G average-height reachedoat age 18. The average he1ght at 1n1t1at10n of
: the adolescent height spurt was found to increase w1th increasing
EB ‘average age, at initiation of the gdolescent he1ght Spurt The average

_age at initiation of adolescent we1ght Spurt for the boys in this study

-

was 11.6 + 0. .09 years The average weight at initiation of the ado-

,/
>

lescent we1ght spurt was 36 9 kg (80.5 + 0.73 pounds) Thls value
represented 54.1 per cent of the average weight achleved by the boys
rﬁ‘thls study at age 18 Frrsch and Revelle found a slight, but\srg;
n1f1cant 1ncrease in average we1ght at the initiation of thevado-

lescent we1ght spurt .as the age at which the adolescent growth spurt

increased, [Helght and weight spurts in g1rls began on the average

i ‘ f
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- one year before the appearance or the development of the secondary.“

. sexual characteristiecs, -i.e.,breast development and/or pubic hair

o . ’.' N N N l. ) \
development . ) o D : . N

These results have led-Frisch‘and.Revelle to hypothesize that <

for any individual, achievement of a“critical weight causes a change

to a cr1t1cal metabolic level at wh1ch there is an 1ncreased endocr1ne

\\\\‘ act1V1ty (spec1f1cally, they propose an 1ncreased output of eith\r\\

adreno corticotropig hormone, or ACTH and/or an 1ncreased output of \\\
somatotr0p1n 'or growth hormone), and- that this 1ncreased hormone
act1v1t} is. the cause of the adolescent growth spurt. As 1nferent1al _ .
~ evidence offered in proof they suggest that the secular trend to an- ‘w.w
|

arlier menarche can be explained by the cr1t1cal weight adolescent

© ,
@~ B A Ve WP Wy WY T "‘3 E LAY T Ty e or VIED? WD WO T T J'I’::

¥ © event hypothesis, that 1s, that the cause§ot‘-he well documented trend

(see below) toward an average earlier date for menarche has been caused

T by the relative abundance of food stuffs, the result of which is that g

as more girls gain weight faster, the age for the onset;of»menarche
.- T . ) *

has, on the average, dropped, What Frisch and Revelle do not sa§ is “_“f
equally important. There is'a certaln vagueness in the tegms "cr1t1cal

v

. f'Weight“'and "critical\metabolic level". They ‘do not suggest that there ;‘.
is an absolute critical weight at wh1ch all girls (and by 1nference,

all boys) will begin their adolescent growth spurts, to do. so would be

Y

to deny the genet1c var1ab111ty found in. the human spec1es, not to say

the env1ronmental variability to wh1ch the population 1n§\ge1r studies

_ were subJect. Further, they have no ev1dence concerning "critical

!

~ - 87
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metabolic level'. - Metabolism is a neasure of the sum total of all

5

» b

chem1ca1 reactions that occur in an_organrsm. Frisch and Revelle can-
N . '

not say that the complete metabollc level, or some specific metabollc {. |

L system (essent1a11y, a chem//al ‘reaction.pathway) is what cdrresponds

to the "cr1t1ca1 metahoilc level", however the1r hypothe51s is at ' »

/ ’

least testable in terms of general and specific metabollc patterns.

2

Menarche prOV1des a convenient measure of some¢ degree of matu-
v Y - . B
L . P T . -
ration in gyrls. Obviously, it represents a degree of maturation of
. . r ’

i the uterus. As was mentioned above, there is a degree of corre1ation

- “

between the: average age at menarche and the\average age of initiation
of both he1ght spurts and welght spurts; menarche usually occurs theh

A/' dur;ng the fa111ng phase of the adolescent he1ght spurt' that is, some-
”:;c._-' v e uws N oY om e

t1me arter peak heright elocify fias oEcurred’ 'Nd‘SﬁLh “¢coftveniént” sTgn-

post. for sexual maturation is available for adolescent boys. Ho

the average age~d1fferent1a1 between peak he1ght veloc1ty in boys aﬂd

g1rls has remained at a fairly: constant 2 yearsd _Thus Frlﬁﬁh and

» Reve11e's hypothesis concerning critical weight-adolescent event at
least superficially applies to both sexes. . . o S

>

)

v. . Hormones and Adolebcenté

Human organlsms are like the1r non-human counterparts 1n'”hat

they possess two types of coord1nat1ng systems, or systems which by
A 4

- 1

o their interactions with the environment and with other organs and

tissues of the body bring about the integrated activity of the entire

»
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organism. The first of these is a fast coordinating system, the

nervous system. The other system is the endocrine system which.is a

-

slow coordinating system. Both of th?se systems  affect each'other,

and the distinctijon between fast and slow coordination can become

2
e

v —e -

~—~ The endocrine-system consists-of masses of tissue scattered
throughout'the body. It is a function of these masses, Or gfands, to
produce ‘chemical 51gnals which are elaborated d1rect1y into. the cir-
culatory system. By means of the c1rcu1atory system, these chemical
mees%ngersheventually arrive at Sp601fIC target organs,.the cells of

which then respond. There are no .direct pathways between the endocrine

glands and the.(arget.orgaﬁe; rather, the level of-a particular hor-

‘mone in the blood is a function of the activity of the endocrine gland

producing the hormone. oo _ . .
| .

This fact uncomplicates .the etudies of hormones, especially
mp & 0 P

\

when they are related to other physiological parameters such as age,

* . ) . ) .
sex, nutritional level, developmental status and so on. .The endocrine ,

-

glands d1ffer from other -glands (exocrlne, eccrlne) that produce'

» -

speC1fic substances in that the endocrine glands are ductless,~and

the1r metabollc products leave the gland by diffusion directly into

the-c1rcu1atory system, whence they are carried to a11 parts of the»

. a . 4
body. e

- ’ sl

L]
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“

The hormones particularly concerned in growth are the follow- .

the secretions:of the various hormones. 1In general,. .the pituitary ’

‘tion of the thyrdid-stimulating hormone (TSH) is te*cause the produc-

'tion of thyroxin by the.thyroid gland,'ACTHlétimulates'the ﬁdrenal

- As will be pointed out later, the nervous. tissue of the hypothalamus

"
%ng: . A — e : ' '
. : o o ) - " L
| Hormone ‘ ' - _ ~ Source
b Thyroxin ‘ S ‘Thyroid gland ' *
Cortisol (Cortisone) - N ' Adrenal cortex ,
B : ]
. . , : <
Adrenal Androgens ' Adrenal cortex - . {f‘“‘
Testosterone ' . Testes .
o . 7 l
Estrogen o . : . Ovary '
Insulin : ’ : i Pancrea ‘
Growth Hormoneﬁ ' Pituitary gland - .
§ Thyroid stimulating . Pituitary gland ;

Hormone (TSH) '

.,

. . l ‘
Adrenocorticotropic . . - ... ..Pituitamr-gland - - e

Hormone *(ACTH)
Follicle=stimulating ' Pituitary gland
* Hormone (FSH)
_ Luteinizing Hormone (LH) o Pituitary gland ¥
' )

As the above list-implies, there are interrelationships bétwegn )

’ - N « f "
gland is the master gland, the target organs for the hormdnes it pro-
. . . - 3\ v ’ .

duces are, for the most part,,other endocrine glands; thus, fhe'func-

cortex to produce its hormones, and so on. The’pituitary gland is

found at the base of a portion of the brain called the hypothalamus.

-

h .
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. . . B -
: : . ! L o ,
is involved in the contrpl of the secretions of the pituitary gland. -
. . : . ) ) J . . . . ‘ .
The advantage in having two or three organs interposed between the. -~
v , . . Y .

initiator of a particular-response and the targetfofgan of a particular

hormone (e. g , hypothalamus I p1tu{tary -~ thyr01d — general body

a

. ce11s) are two- fold 1) feedback loops can be estab11shed whereby the

I'd -~

the u1t1mate level of a. hormone in the tissues can be controlled by

that 1eVel'-for instance, as the levelhof thyroxin rises in the cir-

—

-culatlng blood the thyroxin leVel will- eventually affect the function- ‘
‘1ng of the p1tu1tary, essent1a11y detrea51ng the productlon of TSH wh1ch
"then affects the productlon of thyroxin, essentially decrea51ng it. As

§ the 1eve1 of thyroxin drops, the tnhlbltlon of the production of TSH by~ -
the p1tu1tary is geleased Under this set of‘conditions <the cbnbentra-’”

tion of thyrox1n in the blood can be ma1nta1ned at a fa1r1y constant

° ' =, ‘ J S .
level . - . & - o e
L ‘ T a . . )

The second,advantage ‘of this aomplex systemn1s that the hypo-.

.

thalamus can control the level of operatlon of the ﬁeedback loops des-

cribed abouﬁ» The hypothaLamus, as®a part of the nervous system, is ..

tbnstantly reCGIVIHg from 1nterna1 and exterﬂﬁl sensory receptors(e g s
‘omusclb splndle ;eceptors‘ blood carbon dlox1de receptors, an& $0 on)

. ' . \1
.1nformat10n concern1ng'the extezna} and 1nte;nal enV1ronment.of ‘He
M . \r . . ‘e N ) T A - - Al

. “ ' : L, ) .. ’.o, . W . ! .
N individual involved., The hypothalamus can then dct to set the level “ -

p3
-

of sen51t1V1ty of the p1tu1tary glanﬂ\to a partlcuéﬂr value. Inc1den-;
‘ A . ¥

't811Y:the approxlmate pos1t10n of the hypothalamus- p1tu1tary complex .

o can be 1mag1ned by p1aC1n%tone f1hger on the brldge of theﬂnose, anq . : -

.
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another finger in the ear; the point of intersection of two imagimary
, L ‘ \
lines from these points crossing at a right angle is the apprbximate

locat1on of the hypothalamus- pituitary complex.

- »

: The general functhns of the hormones listed. prev1ously ‘are as

follows:
l .
1. Thyroxin (thyroid hormone) Necessary for proper develop-
e ment of the brain, especially
e “in foetal -Iife: In later life
L LN ' thyroxin regulates the level. -
‘ of oxidative metabolism, the )
. . energy-releasing chemical .
- : v reactions in the body.

Ly

. 2. Cortisol (Cortisone) In gerieral, has an anti-
o . _ inflammatory or anti-stress
function; inhibits incorpora-
. tion of amino acids into
'ﬁscle, stimulates the forma-
tion and storage of .glycogen,
- a carbohydrate energy storage
product, from non-carbohydrate
{ . sources, primarily protein,
’ ’ Secretion rate increases with
ingreases ih stress due to
. infection, extreme exercise,
. ‘or emotional stress.
3. Adrenal Androgens Causes some pubertal changes; ,
' - v - involved with production of . .
) ) . pub1c and axillary hair; ,
. _ o implicated in adolescent
. v growth spurt, implicated in
p : : ‘ : maintaining secdndary sexual
oo . . characteristics in males;
. : o ' o especially maintenance of
' ‘ “muscle bulk,
- ‘ @ . :
* ., 4., Testosterone : In prenatal period, causes
’ : differentiation of the hypo-
~ thalamus; causes prenatal
. : - differentiation of external
’ ~ genitalia into a penis and
scrotum, excess of male

D Y
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A

. . growth spurt over<female
.3 - - growth spurt; establishment .
o and. maintenance of secondary
’ sexual characteristics,
especially the beard, testes,
. and penis; support or main- N
o : o " tain sexual behaviour -
(mating behaviour) patterns.

Produced by both sexes;
development and maintenance ' |-
FI-EZ—t LN

- -1 ryksexualgcharagfer:f
- o istics in female includin

sexual behaviour; involved in
menstrual cycle. ‘ .

Stimulates glycogen formation

and stdrage from glucose, a
carbohydrate source; stimu- )
lates glucose oxidation for -
energy production. : :

6.

k'l

v Participates in and stimulates
general ~growth; implicated in
adolescent growth spurt, '

. probably works synergistically
with adrenal androgens.

7.

.

8. Thyroid stimulating Hormone Stimulates hormone producﬁion
(TSH) , by the thyroid gland.
Adrenocorticdiropic Hormone Stimulates hormone produétion
(ACTH) by the adrsnal-qortex. .

/" 10. Follicle stimulating hormone Stimulates in girls develop- -
’ (FSH) T - ment of the ovarian follicles;
- - : ‘ . . participates in ovulation in
AR o R . ' cooperation with estrogep,
‘ ' - ’ : : In males, it participateg in

B ' : the development and matura- v
- : . _ ~ sion of the semeniferous ‘
. ’ _ ; {- tubules. " e R

11. Luteinizing Hormone (LH) Stimulates the growthlof'the

s corpus. luteum in females.
The corpus luteum is composed

‘\\\\\\ ~(’; of follicle cells which do not .
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. W . «
i
. - . ~
» co )

tion; they become a second-
ary endocrine gland which
p ‘ .- P secretes progesterone.
: : e This hormone has two func-
< I " tions: 1) maintenance of
g _the uteripe wall (its loss
. v : is apparent as the onset of
. ' ’ menstruatlon), 2) mainten-
" ance of the integrity of
the placenta during preg-
nancy. ' .

leave the ovary after ovula-

: Studies in edolescent«endocrinology suffer from seVeray o

_ problems:
.any particular -endocrine syétem, consequently baseline data necessary

for establishing norms and standards for further research are lacking,

.

- 2) correlations-of physiological age as demonstrated by skeletal
maturlty with endocr1nologlca1‘data are rarely ‘doné&, ‘and
have been done on thé interrelationships among hormone productlon in -

/

adolescents. ‘While there is no 1ack of competent researchers in endo

crinology, -and while no phy51olog1ca1 system has a greater effect on

.

) the changes that compose\adolescence, no one seems willing to invest

the time and money necessary to generate the.ionglterm_lengitudinal\
. \ ) _

N -

studies require& to fill this gap. !

1

Visser (1973) has feviewed sthQies_dOne on'‘the~endocrinology

of adolescence. He very rightly points, out that most of these studies

are cross sect10na1 and do not show the Sequence of events that occur

in 1nd1v1dua1 boys and g1rls. However, generah trends in hormonal
[

events dur1ng puberty are descrlbed In boys the onset of.pubertal

i

development is correlatcd with.ign increase in the plasma ( lood)

1) few, if any, longitudinal studies have.been performed for

3 fEW'stndrE"*‘ * e

.14
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LAvalue»is—be%ween~stage»3+andﬁ4Aenfthee$anner scale, and_eorresponde

.terone levels reach one-half the adult value at a bone age of 14, cor-

Jenner (1972) fqund good correlation between pubertal age and plasma

-

AND EVENTS IN ADOLESCENTS :

concentration of lute1n121ng hormone (iH) Plasma testosterone con-’

N

A3

centrations begin to "show an 1ncrease and a steady risé& in levels.
beginning with Tanner's stage 2' maturat1on level. This increase in
plasma testosterone level is maintained at ‘a slower pace as age

increases and finally‘Jevels of f to constant Value in the adult The -

pubertal age at which plasma testosterone reaches one-half the adult,

with a skeletal matur1ty level (bone age) of 13} years (Burr et al., -
] T N . .
1970). Testicular volume 'and plasma testosterone levels curves ‘paral-

.

lel each otlrer fAugust et al., 1972). In this study, plasma testos- -

. ' r
roborating qhe Burr et al. study. Follicle-stimulating hormone (FSH)
oW MW BT s o ew DT~ T ® Po . o ww s W v W 0 It W ra et e TS

fEVeIs in plasma do not begin to increase until after the increase in

LH levels. The‘increase in LH levels also precedes the increase in -

]

testosterone levels (Werland%gt_éi.; 1970). In females, the first
hormonal'event of puherty:is an-increased,concentration of plasma FSH,
followed-by an'dncrease in LH lévels. Penny et al;(1970) fqund‘that | ; e
FSH levels increase most through chronologlcal ages 5 to 8 1n females,

‘'while LH levels 1ncreased most durlng chronolog1cal ages 9 to 10.

P

\
. b \
LH ‘concentrations, and¥pubertal age and FSH plasma levels, thhs-cor-'

@

roboratin@,?enny's work ‘ Further, Jenner correlated plasma levels of

+ 17-Beta estradlol (an’ estrogen) with pubertal age. Estrogen levels

were undetectable in femalds in stage '1 of puberty (Taﬂher scale).

v_vi v . A \'\
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- 4

. The_ greatest increase in plasma‘estrogen level came between pubertal

a

stages 2 and 3, though the level of plaéma estradxol d1d not reach one-

half‘the value of that found at pubertal leVel five untxl stage 3

. 9ubertal level had been passed‘ In general, then, there is an increase | .
. - ’ ) u‘ﬁ .
in gonadotropic hormones during'puberfy until-the adult level is

reached and ma1nta1ned : e .

s one

T e “~“There is EVTd’EHCE that fh?tmﬁf pﬂbef’é}‘,%f %he_enset# T

puberty is under control of the central nervous system, and med1ated

n

through hypdthalamlc cpntrol of.the p1tu1tary gland. 'zTestes or .
%

~
-

I ovar1es of prepubertal an1mals transplanted to adult gastrates beg1n
. to function rn an adult fashion almost 1mmed1ately (Harr1s and Jacobf#
L4

soh ) 1952 Ha*rxs, 1964, Donovan and van. der W«*fften Bosch, 1965)

T - S T s e m—“c’r—axzﬁvﬂ@ 27 ey grmaw €S ROV

Conversely, he results of the accdidental 1ngest10n by smalI ch1ldren K
of-male or female sex hormones 1nd1cates that breasts, uterus, and ] g
. ¢ penis'will respond to hofmone stimulation; ’What is laching in prejH R
/ : pubertal ch11dren is-hot: the Japacxty‘for deVelopment but the lack of

| proper hormone levels to bring about sexual maturatxon. Nor is the o

) ! § .
pituitary grand the controlllng agent in the timing of &he onset of

-

\ ) puberty. Pituitary glands from prepubertal rats transplanted into
aduxf‘sexually mature rats whose own p1tu1tarxes have: been removed -

3 begxn to function in adult fashion very qulckly. szser proposes that ’
the hypothalamus acts as ‘a "gonadostat" Lh the prepubescent ch1ld

./, « .the hypothalamus is extremely sensitive to cxrculatlng levels of -; /ﬁt

gonadotroplcs (FSH, LH, estrogen, testosterope) By feedback control ) .
"7. o /u, K "l ‘
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a

oy

-

this-high sensitivity keéps“%heflevels-of these hofﬂoneS-at'extremeLy

}ow levels during the prepubertal period Whatever internal and exter—‘:

nal environmental factors are 1nvolved (total body mass as postulated
g
by Frisch and Revelle 1970) the hypothalamic ceil\-lose their sen51t1v1ty

~ -

production of these mater1als.v The~end result is that the organs

-

A}

’~involved in the primary ‘and secondary'sexual'characteristiés respond

-

by growing and developing, it already having been shown above. that they e

g,
Fi

P
3;;

are indeed competent to dono.s Eventually the hypothalamus stabilizes’
5

; at a new or adult 1evel of sen51t1V1ty, and in that sense operates as

v ) . . . \/1 " . 4 .
-a gonadostat% ; o - : :

- LN
‘ -

i Other hormones have not been very well studied in relationship

to. adolescence. Apparently~this hormone is not.secreted continuously,
but productidn 1ncreases have been noted under conditions of decreased

" blood sugar, rise in certain amino ac1d blood plasma levels, physioal

- g

- exercise and emotion. Finkelstein et a;. (1972) stud1ed age-related

changes in the 24 hour secretion‘rate of growth Horiione by sampling

&

subJects every 20. m1nutes in a twenty-four hour period. Prepubescent

children averaged 91 mlcrograms per day 05 somatotropin, the bulk of

2;‘-’» . R

1t was secreted 1n 110 m1nutes. Adolescent children produced :S/the

N -~

average 690 micrograms of growth hormone, the average time of secretion

: was 226 m1nutes in a twenty-four hour time period Young adults pro- o

duced on the avedage 385 ,micrograms per day, of which 133 m1nutes per ’

<

day were spent in growth hormone production. In subJects over 41 years"

e oo

N

R
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. . L . o -v.”' - '._’ . '. N :v‘ . . “( fn ] .. . ) . ;o ‘ ‘
- ST - 5\ :
ST /bf age, "both the levels of growth hormone productlon angd- the t1me spent

+ ¥ . "
in growth hormone prodhct&on decreased to “zero, values w1th'1ncreasxng

- age, Greenwood Hunter, and Marr1an (1964)*exam1ned growth hormone o

j« .'~;(
levels in ch11dren and adolescengs They founh that - plaSma levels of

-

grthh hormone ‘vary con51derably and rap1d1y dur1ng the day for 1nd1v1-

vy

. s

,_'-\_ |

”

L

'duals. Chlldren and adolescents -show a twenty fold’dlfference in con—.

- [
- ~

centratlon from adult plasma of growth hQrmone w1th1n 2 to 3 hours i

-

% : .
l K}

v after a mealr Curlously, they found that plasma growth hormone levels

- - . w

; ~ did not correlate w1th,e1ther chronolog1cal age 'or growth velocity.

. ! [ oo
.ﬁf/(v - The relatlonshlp between thyrox1n function and general meta-ﬂ

;' _ 'bgllsm has led- to several stud1es on ‘the changes 4n thlS hormone S

- I

level durlng adolescence.' In a study conducted at the Royal Victoria
H05p1tal Montreal Quebec, Canada, Hart and MéKendry (1967) stud1ed

o ' ' serum prote1n-bound 1od1ne (PBI) levels in 282 adolescents ranglng

L. LR .

N ) " from 10 to 18 years of age. PBI levels are 1nd1cat10ns of thyr01d

S : function,°hence thyrox1n productlon. They found that PBI levels were

_vl

urnfluenced by sex, with boys haV1ng»sllghtly lower levels than g1rls 3

Ch e
-

0 . :
~\(' ' of all ages.; Boys underﬁli,years of age (chronologlcal) had sllghtly
T lower levels than older boys. Other than these two p051t1ve flndlngs,:

R e - 1y -

they could flnd no statlstlcally slgnlflcant correlatlons between PBI

n. wnn

,,;“jv' levels and growth rate,'sexual development or 1nte111gence. 0dd1e

'1and Flsher (1967) found a decrease 1n thyrox1n¢1od1ne levels (estab-‘ )

“x v’,- i:) sy

llshed from PBI* 1eVels) to'a minlmum level at an‘average chronolog1ca1
4 ~ ‘

m

age of 15.0,years for boys,and.13;7 years for g1rls. Beyond_these,ageS,

RS

C . o ) L
| . .
LN .
; . L. . .

Ry
3]
-

o
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' th‘rox1n iodine levels rise to approach adult levels. These-data .

}'a'ree w1th those of Malvaux et al. (1966) who. found that free thyrox1n,

‘M

. . . N
- i : ‘ ) -
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levels 1n adolescent males is decreased relat1We to adults and m1n1mum

N

values. ére ach1eved in the later stages of sex&al maturatlon.‘ Vlasenko
/

\_(]972) reported on the: accumulatlon of iodine: 1n the thyr01d glands of /

’

{normal and physlcally/sexually qnderdeveloped;adolescents ranglng from

- and substantlally décreased in adolescents ‘judged to be both sexually

Concernlng both total and free serum thyroxln levels

.

¥

:_fll to 18 years ‘of age (chronologlcal) Relat1ve to normal adolescents, .

-
.;-

iodlne accumulatlon was- decreased in sexually underdeveloped adolescen S,

r

( i

" and phy51cally underdeveloped These data would suggest that physic 1

ma{uratlon and sexual maturatlon are separate but more-or- less 1inkf d

l .
v

growth functlons, apd that thyroxin has an effect on both grdwt? f] nc~"

tions. | Co . g V f.~'_' . N "/ S oy

‘ Lamberg et'al, alt (1973a, 1973b9 have studied both Serum thyro-~ - ~
W /N

»

'tropi‘ hormone (Tsﬁ) and serum thyroX1n levels in adolescent c 1ll/en,

W :
most eSpeclably 1p adolescent glrls relative to menarche./ In §/fo 20- E //{

'U l

Ayear old subJects, ‘the peak of TSH productxon was reached wifHin 0‘5

¢ B

years post-menarche. “TSH values for adolescent g1rls 12 o 16 years y,:

old: were h1gher than for boys 12 to 16 years old. . Leyéis 1n‘adolescé/t
v / / '

boys and.glrls aged 12 to 16 years were hﬁgher than 17 norm 1 adu1ts. ’
(

v

some thyrox1n is
( f
bound to certa1n serum- proteln), they concluded that ‘the aturatlon

proCess in girls’ 1nvolve§ an -increase in both the total and free thyroﬁin
c ] 7/

levelsté,Their'data do not’ provide any ansyers to the bi chemlcal events 5

/ . . . N P e

- . . . v . / X ‘, 5 v o '
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'S 7/?1"'at age 12 to 5. 5 cm (2.1 1nches) at age 18 for g1rls

[ (3.6 1nches) at age 18.

/ ©(1957).
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that link maturation and 1ncreased thyroxln producxlon. . : -
4 ’ - - 7 .’ ! # /g?._‘ | ) \
© vd. Secubar T/_thdf&" in g wth, and vevdopmen/t '

| ' ' ! o
™. It has bggf established that for at least the last hundred
years,‘thizs/'as been a striking tendency for children to become iargera
' iy e ) 8
. at 3 ages, i

Groman, Dalbérg,_and-Lichtenstein (1942)

as the'secular trend.

plotted average height against chronological age for schoolﬂchiidren in

¢

Sweden. The’ d1fferences Jrange from an average of 13.6 cm (5 4 1ncheb)

Eor boys the

differences range from 12.7 em (5.0 inches) at age, 12 to 9.1 cm

S1m11ar;resu1ts can be obtained from Aubenque

He plotted average high in centimetres against chronological

At 17 years of

age for Erenchzuniversity students by date of birth.

age, subjects Rorn in 1925 were almost 4 cm (1.5 inches) shcrter than
[ Y . . - B ) .

17'year old. students born in 1933.. While the:.gap hetweén the.twc grbupé '__

narrows considerably as age of the subjects ificreased, later-born stud-

\ . ents kebt their height advantage atfleast'through age 20.° Similar

trends are shown for hmerlcan ch11dren (Tanner, 1970}, W1th chlldren in
v'the age range of 5 to 7 years 1ncrea$1ng by 1 to 2 cm . for each decade
51nce'1900; and-ch11dren,1nnthe age~range of 10 to 14(years rncre351ng .
'by 2 to 3 aff for each decade since- 1900 Tanner‘had'evidence

‘:_, ' (unpubllshed) whi;:\suggests to him that in North Amerlcan populatlons

which are most well-off (undefined) thatxthe populatlon‘ls growing ‘and
s : N . . E
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i

maturing'close to or at its fastest_possibﬁe speed. Veli (19711 }

found that for Hungarian adolescent girls ranging_in age from 10 to 16

‘that, 1) the. totaldaverage~growth increment in both height‘and‘weight'

F greater for girls who had ach1eved these age groups in 1962 than

+
.

f T g1rls who had ach1eved thes€e age groups in 1947, and 2) the age at.

. -

r

which fhe greatest/1ncrement in growth occurred had dropped

oos

f» ‘A secular trend in the average age of menarche has also been

-

o%served The most stunn1ng trend is shqwn for adolescent g1rls in

’

-horway, in .this group the average age at memrarche has decreased from

%V .2 years 'in 1850 to 13.3 years in 1950 (Tanner, 1962). Slm11ar

{
|
*kcular trends have been establlshed for adolescent girls.in Sweden,
L <

F;nland Great Br1ta1n, and the Un1ted States ' Whether this trend is

Q.

' ontlnhrng in we11 off populatlons is in doubt. Data from a studv by

' , :
. Maresch (1972) would indicate otherwise. In thlS continuing‘longi-

A

ud1na1 study of subjects by the Child Research Counc11 of the Univer-

(=4

sity of Col\rado Medical . Center Ped1atr1¢s Department subJects were

l‘ )
f&r boys, brrth date before January, 1936) and 1ater-born\groups. For -

! /

earller-bo g1rls the average age at menarche was 13 01 years of age

average age at menarche was 13.20 1 1 26 years. Average age for the

fusion o‘
/ !
2, 23 + O 97 years for earlier-bofn girls and 12. 34 + 0.92 years for:|

-

Later~born boys. Similar reIat10nsh1psiare shown for, dverage height

'
'

1010 .

‘d}v1ded 1ntd ear11er—born (for g1rls, birth date before January, 1940,

" the - ep1phy51s of the humerus to the shaft of the humerus was



and'weight at 9 years of age for earlier-born and ldter-born subjects; ;Vh

(52.6 + 1.8 1nches) “for later- ~born boys 133 73 + 4 35 em (52.6 + 1.7 i

“\. ",j‘ | *%
'> J ) . -y
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For earlier-born g1r1s, average helght was 134, 54. 4 ] 73 cm (53 0 -..'fi i
7 B
2 2 1nches) compared to 132.46 4+ §€6L.cm (52.3 + 2.2 1nches) for. 1ater-.; NN

fborh g1r1s For ear11er-born boys, average he1ght was 134 35 1 4 33 cm L

. 1nches)' We1ght at’ ‘age 9 for earL1er born g1rls was 29. 93 + 4 82‘kg e A

\

vas 29.79 +:3.79 kg (65.4 + 8.7

(66 0 + 10,4 pounds) and 28.57 ¢ 4. 18 kg (62 9" + 9.2 pounds) for 1ater—h

born girls. For boys, the ave. ge 9-year weight for earlyrborn subJects“
<:;%ounds1; forplater-hgrn subjects

29 123 + 3.09 kg, (64.5 + 6.8 pounds). These data indicaté 'at.least-for

this group, an 1nd1cat1on of the cessat1on of the secular trend for age

-~

at menarche,Gwe1ght and he;ght.
- ] -

o $

‘Hansman (1972) who suggests that the studies showing a secular

L - [ ) 3 " K . .
trend in mefiarche may be an artifact cites Maresh's study as evidence. .
v : . ~ v )

Further evidepce for the artifactual nature~of the’so-called secular

trend in the age'of menarche is preSenteduin a-table tg%; presents the

.o Ie
-

results of stud1es from 1832 to 1971 on the average age of menarche,

'and ‘most 1mportant1y, the range of ages;in each study over wh1ch men- \\ ' ;
: y

r\arche occurred. The earl;est study, COndUcﬁed on 450 female pat1ents

0‘ .
“in Manchester, England in 1832, y1e1d§ an® average menarcheal age of
) b3 """ A S )

-

14 7. chronologlca& years w1th the range OVer which menarche occurred TUN-

ning fromlO‘S\to 19, S'years. The 1atest report presented that of .

s

Maresh, fbr 92 upper m1dd1e class glrls in Denver, Cdlorado, yields an

average menarcheal age of 13.1 years, but & range of from 10 5 to 15.5

fal

‘ . -

102"

A
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;r--” 'years' 'What is signrticant to Hansman ds that‘the7iower iimdts.of-the
-t y Tange have npt changed, wh11e the upper 11m1ts have. Of the eight.
stud1es pres ntéd the lower limits of meni'cheal age range from 9.5
years to 10. 5 ‘years while the upper limits range from 20 5 to 15. 5
years « On thL aggregate, the result is that the»average of menarche

rfiﬂ . i shé;s a drop from 1832 to 1971. S1nce the lower limits of the range .

— ave~ﬂet—ehangedL—Hansman_m,'

more g&rls aré apt to menstruate sooner than. prev1ously, probably

A [}

because~of betfer~nutr1tlon and-better med1ca1 care. She maintains

’

that there is no c1ear evidemce that present day youth are- experienc-
_ 1ng pubertal changes at ear11er ages. ‘If this were s0, then the range

for the ‘onset of menarche would haVe sh1fted to lower values It 1s , i

‘

1nterestfng to note that the lower 11m1ts of* the range, wh1ch seem to
- have-been_ 1nvar1ant for 140 years§ probably representvan 1nherent bio-

logical 11m1tat1on 1n human populatiens concernlng the maturation of - \
g .

’

\ the hypothalamus p1tu1tary gland gonadal axis. , 1 .;

It w111 be 1nterest1ng to follow future reports on the aVerage

' o
0

age of menarcheal gnset and the range of ~ages over wh1ch menarche occurs. -
A n
‘ _

If the present world cond1t1ons of . decreased food supply and decreased

qua11ty of 11V1ng catised by wor1d~w1de 1nflat On cont1nue then ver1-.’

r~
f1cat1on oﬂ Fr1sch and ReVelle s critical we1ght-adolescent event hypo-
. " thesis may come from the expected decrease in the rate of growth and

weight of the child segment_of the human population. ,Increase in the

_average menarcheal age without increase-in the lower Iimits of the range

4 TR : ‘ -
R , :

L. o ' . . . c. )
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.c L , N N . ) v . -...:‘\ B __;-‘ . .
of menarcheal age would substantlate Hansman's claim that pubertal

changes are not occurring”any sooner, i.e., that the secular trend is a
Ry . VT B . e g R . Rk

"y .

‘ statistica},manifestation, rather than an expression of the events

. .-
. ) B . v ) o ‘.‘.»f"’, C g . ¢
occurring in--the real world. S A S

k2 . T ! ot »

ke .
)

Growth standards have beenfprepared;for the following groups

2 through 18 years of age plus or pinus four we

of children: Finmish (Backstrom and Kantero, 1973), English (Tanner
. . L. [ . ' B . > .

"and Whitehouse,>1959), and white American (Hodges'and Krehl, 1965;

Jackson and Kelly, 19457 Falkner,71962 Stoudt et al., 1960) A

L

‘specral comm1ttee of the Internatlonal Union of Nutr1t1ona1 Seiences

[

strongly recommended that'a coord1nated study of physical growth stand-

ards in se1ected populations of the~wor1d be prepared (Falkner, 1972)

It was urged that the results be suitable both " as standards of assess-‘

.ing changing growth patterns as a result of ecological change in “indi- -

g .

evldual countries, and for comparison of genetic drfferences between

wvarious ethnié. populations. It was suggested that measurements of the‘

favar1ety llsted below be performed on a11 selected ch11dren at b1rth'

. .3, 6, and 9 months;'l year, 15 ‘and 18 months pljs or m1nus 2 Weeks,.

ks, The following
“ / ) -
measurements would be 1nc1uged in the study. 1)‘nude weight, 2)

helght or 1ength 3) head c1rcumference up to three years of age,:
4) arm c1rcumference at the m1dpolnt of.ﬁ(i;uppen left arm, 5) trlceps
. . S ’ . L

skin-fold at the same point as the arm circumference is ,take,n, 6) chest

-
¢
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. éircumferenbe, 7) number of deCiduous teétﬁferupted ét the time of .
examination of*ghild;én_gA:er't@p years of age. ‘An"efuﬁtéthooth is
: , N o S . .
1 " defined as one whqse'cf%W§ﬂSUrface is ex§osed. : o \i o /ﬁ”. =
3 'in COnﬁidé;ing>Crossjsectiona1 standards for a nétiona14sufvey5

the following‘percentages’pf.thé sample size to be included are as
follows: i) 13 per cent of the whole sémple from birth to one year,

2) 5 per cent of the whole sample from ages 7 and 8 years, and 3) 10
: A R .

per cent of the’ whole sample .size around peak growth velocit&.. Their

_ recommendations for sample size cover only ‘the first four years and are

as' follows: - . L ',_p' !
’ Number of Individuals
Birth »-"N" o " 250 L 250
3 mdntﬂs‘ . ) ‘100 I 100
6 months = 100 0\ 100
9 months 1'. ; 100 , ST 100
1 year - 100 - 100
15 months '_ 10 | 00 .
;*7 18 months © 100 ) | 100 |
. " 2 years | , 100 .7 L fibo
3 years . - 100 100
4 years | - 100 _N’A : 100

P

-

Clearly, these recommerided studies are meant to b& both longi-

tudinal and continuous; that is, as soon as one group begins and is




‘ GRow‘rH AND OTHER PHYSIOLOGICAL LEVELS © ~ ~ - 91
.. AND EVENTS IN ADOLESCENTS -

a

followed, another group should be started within a reasonable length
) T oo
of time, say, one year. These continuous longitudinal studies can

yield cross-sectional data,concernihg the state of the child population

T s v« ¢in any region,at any one time. Conversely, 1ongitudina1 data begun at

: 6ne;year intervals would provide da;a,oﬁf?zgggg,or paxterns of change
occurring in a given population of children.: Changing trends could or

~ should have pronounced affects on educatipnal and social welfare 'poli-

c1es. Computer1zat1on of such data;,and,analysls thereof,lwh11e per-
1-haps 1n1t1a11y expensive, can y1e1d rapid analyses InternaiionaliZa; N
tlon/of such. data, and ready access to them, W111 allow crafs-cultural_

and cross- ethn1c compar1sons to be made. . .

' - . R . -

Such a cross-comparat1ve study has been made by Walker and

'

Richardson (1973) among four classes of pre- school ch11dren 1n South

Africa ages 2 to 6 years. 1) Negro, rural general popular1on,‘2)>Negro,v

- . urban’ general populatlon, 3) Negro nursery‘sChool‘population' and

4) whites, nursery school ch11dren from d1ffenent soclal classes. 1ﬁ,

-

These ch11dren were examined for welght and ev1dence’5f prote1n-ca10r1c

o malnutr1t1on (PCM}. Underweight was defined as that proportion of

¢

children 60.per cent or 1ess of the’meanfweight-for-age of Iowa children .

(Jackson and Kelly,L1945) 'OVerueight"is'defined‘as the proportion of.
children -20 per cent or above the mean We1ght for-age of Towa ch11dren.

The group comprls1ng the Negro standard was the Negro nursery school

ch11dren, th1s group was selected because two meals a day were proV1ded

Al

. them at school. The fo lowing conclus1ons were reached. 1) ,among Negro,

106

[YRN A

a
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nursery school children, in‘contrast to the other tmo Negro groups,,v,f,
underwe1ght was v1rtually absent both by the Negro standard and the
Iowa Standard 2) among nursery school Negro children clinical PCM
signs were v1rtually absent (0.8%) when compared with the other
Negro populat1ons (rural Negroes, 7\00, nrban Negroes, 5. 0%); 3) evi-

dence of overweight is apparent in all three Negro. ch11dren popula- :

tions by both Iowa and local Negro standards; 43~overwe1ght is a

seriouséhealthlprohlemrinrwhite nursery school children (none of the

379 white'chdldren was underweight.hy either standard; 5.0% were

~

overwe1ght by the Iowa standard and 19"4 were overweight by the}loc}il1

Negro standard) . oo

»

Walker and Richardson fear that international standards as pro?'

. ) . " .
: pOsed by the International Union of ‘Nutritional Sciences may stigmatize

-7

those members of the populatlon that do not attain them. 'Further, they A

3

feel that the growth measurements proposed by the commission are 1nade-

-

,:quhte,;and cite work by themselves and others (Waiker, 1965; Leverton, g

1964) on non-dietary factors that can contr1bute to the tota1 health -

-
e

p1cture, or are at least assoc1ated w1th 1t, e, Bes reslstance to 1ﬁf#c-"

-t1ons, attendance at school, 1n1t1at1Ve and prowess at work and play, ,

'Versat111ty of 1elsure interests and act1v1t1es, d so on. Walker

and- R1chardson also’ urge that the 1nternat1ona1 st ndards as proposed L
have the serious drawback of relatlng to only. §?§hy3% period in the - .
11ves of the persons 1nVo1ved._ It is apparent that the1r concern 1s‘

not for the health and well-belng of nursery ch11dren, but the health T

- . : ) . - R . . [N
. . + . : .
. . L. ) ..
~" ) . . ' "\ . ' L
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and well- be1ng of people from b1rth through ch11dhood and; adolescence, <
and through maturlty to death Such ‘should be the concern of any

educational system whlch must be 1ntegrated 1nto the social fabrig¢ of
: e .

any SOCletY:eveg’thQUEh lts’prlmagy concern is with the first years of .
- human existence. - L ' : .

"3, ‘Qther Physiological Levels and Eveﬂﬁigiﬁ Adolescents..

n . °

R

i. Tatroduction - o :

Studies on the physiology ef adolescents- other than growtﬁ and -

development are rare. Many of them are useless or nearly so bebause of

] . ° L oot L . : ©
their dépendence on chronological age rather than maturatiopal age as
determined b& skefetal radiograms, Tarner standards for sexual maturity

or. Young s Standards for sexual maturlty Wﬁether one'chooses matura-

tion age or chronologlcal age as the time bnse, the varlatlons in pooled
_data may Well obscure the true phy51olog1ca1 events.. For example,

pooled average data for he1ght velocity from several 1ndiV1duals do not’

'show the sharp onset of the adolescent growth spurt, its steep rlse,

-

and equally steep dec11ne5 ,Keeplng these wapdings: in mind, one should'

n

approach- the data presented. in the following,seetiqns'with a bit of -

Ll . . -

caution.. . ' T e
' - ., T j L, P

¢ + ] X 7 ¢ g8 ’ . a /1~ L ' |
A, _Dtguatcan and Nutnition = - R ) .

. ' b ’

The general fUnctlon of thé d1gest1Ve system/is to obtaln the

N

¥

néceSSary molecular species from the env;;pﬂment and then to'process

2 ‘ .
k. . " "v i . .

~
-

- 108
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"' them ‘o0 that they can be a§s1m1lated into-the t1ssues of the- body

'Str1ctly speak1ng, the gav1ty of the d1gest1ve system is outside the

"ﬁand large molecules must be broken 1nto small enough un1ts, these

94 . GROWTH AND OTHER PHYSIOLOGICAL LEVELS LT
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body; 1n “the same sense that the hole in a doughnut 1s outs1de the-'

«

_doughnut. Process1ng of obta1ned nutr1ents means that large masses

. .
4 . . .

TOrgaﬁism.v Nutr1ent mater1als are d1v1ded roughly 1nto two classes

ruSuaily:needed for two pUrpOsesf"l)-torprovide'the'building,blocké
”1s necessary to run.the chem1cal react1zys wh1ch are the molecular base
destructaon'.then'g?thh occurs,'hence nutr1ent~procurement and pro-i; .

: cess1ng are v1tal areas of human actxv1ty upon wh1ch adolescent growth Lo

and development h1nge. :;;‘.;” - :,A“'_" : _-”“-f‘ f[ 3

-

small .units are of suffrc1ent size that they are capable of d1ffus1ngf .
into and through the cell membyanes of certain cells l1n1ng the d1ges~

't1ve tract. At ‘this. t1me these small molecular spec1es are 1ns1de the

ooy
“ .

_those needed an large amounts - (macronutr1ents) and those needed 1n small

»

‘amountsl(m1cronutr1ents). The maJor,macronutr1ents fall into the”chem1~ v
. . - £ > ' s . R ’ * -

cal classes of carbohydrates, fats, and prOteins.‘?Macronutrients are -.

& : .
! R B v e

wherebY'nem“cells.can.be=produced, and 2) to'provide the energy'which
g !

.

) of all the act1v1t1es of alI organisms,. from s1mple cell funbt1on through Ce
S AR R

;complex behav1our patterns. If new cell product10n exceeds old cell

- {
- ; M1cronutr1ents, or nutr1ents needed 1n small amOunts, 1nclude

w - -~

'.,many chem1cal elements [e g., boron, z1nc ‘moPybdenum) and a small num—-

- _v

‘ber of. chem1cal compounds,~usually class1f1ed as v1tam1ns. Most, if

o

° L. e : .
not - all m1cronutr1ents ‘participate in chemical. react1ons as cataly/ts

o
i
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or co-catalysts; consequently they can'be‘recycledéfor use within the

L]

body, though apparently not forever.~ : _ _ ,A_ , ; - -

Dletary intake does ‘have an effect on skeletal maturation as
reported by Fr1sancho et a1 ‘(1970) ‘In a study of 7,974 rural child--

ren aged 1,to 22 years from.slx central American-countries whose

N, ¥ R )

‘dietaryfintake of.the major macronutrients was judged to be low, they

found that retardation .of skeletal maturat1on was much greater dur1ng
L

s

. ' - ..

‘to be equally delayed

‘While all the macronutrients are uéed;tofa greater,or lesser
; . L e

s N sourceé‘to drive other.chemical reactions; Therefore, it‘is‘convenient

to reduce food 1ntake‘to a common energy denom1nator, the. calorle. The‘

food ca10r1e is the phys1c15t s kllocalorme, 1t (the food calor1e) ibs-

def1ned as the amount of energy requ1red to ralse the temperature of «
. - L

: 1 000 grams ‘of water from a temperature of 14. 5 C. The caloric content

known as a bomb calor1meter.» Energy 1ntake of we11—nourlshed ch11dren
and adolescents was stud1ed by Wart et a1 (1969) The. average total

e energy intake of 715 subJects aged 1 to. 20 years, 1nclud1ng both boys
A ks .
and g1rls, ‘was compared W1th ‘various phy51ca1 measurements made on each

_b rsubJect. They found that the average tota1 energy 1ntake per day of

both boys and girls 1ncreased ‘with 1) age, 2) 1ncreased body welght

3) 1ncrea5ed body he1ght and 4) 1ncrea5ed body surface area. At every

. : 'f co a4

ch11dhood than dur1ng adolescence._uNot surpr151ng1y, both sexes seemed -

~ degree for the production:of new cells, all of them can bequedvas'energy

of nutrients can be eas11y found by burnlng the nutr1ent(s) In a dev1ce R

s .
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~ : s ¢

- age and size bracket, the mean energy intakes of boys were greater than

the mean energy intakes of g1rls In every case relationships were

' greater between total 1ntake and body size by whatever measure than

between total 1ntake and age (an 1nd1cat1on of ‘the fut1l1ty of us1ng ‘
chronolog1cal ages for adolescent stud1es) ‘Rates of 1ncrease of total ,

il

, to be publ1shed on standards of human calor1e and prote1n requrrements

energy 1ntake coxnc1ded w1th rates of growth 1ntakes'of‘older“adof““rr-"

lescent g1nls were lower than those of the same age or size who were

~

fstlll grow1ng They concluded that ch11dren of the same age and size -,

do,not necessar1ly need the same amounts of food. . - "3k

4

Though such stud1es and the1r well-warranted conclus1ons would

Tt

m111tate for attention to 1nd1V1dual d1etary needs, reports cont1nue

A
/ A

De Wijn (1967) suggests the fOIIOW1ng as’ valuesrof;macronutrrentsnﬂrnﬂT”?*i_’~‘i

&

provide adequate nutr1t1ona1 health in the adolescent per1od' f) 3 to -
s meals per -day;’ 2) prote1n should prov1de 10 to 14 per cent of the'
calorles requ1red fat should prOV1de 25 to 35 per cent of the calpric
1ntahe, and carbohydrate the remaln1ng 51 to 65 pe;7Cent of the calor1c
intake; 3). prote1n shou1d be prOV1ded at a level of 1. 5 grams of pro-
te1n per 1 k1logram of body we1ght Of the prote1n prov1ded he suggests
that one- th1rd to one- half of it be "of the h1ghest b1olog1ca1 value"

By th1s, he means from an an1ma1 source (1 e., meat); plant protelns

tend to have lower than animal values for two amino acids- 1n_part1cu-.

lar, V1z , lyslne and arg1n1ne. These amino aC1ds are necessary for -

proper cell mu1t1pl1cat10n that is, new cell formatlon, their lack
R . Y . : ) ‘: B . ) - . \ -

w
v
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. ing which growth is minimal or nil. -

90 per cent above basal metabolic rate, and for adolescent girls aged

Expert Committee on Calorie %fquirements. . T ‘A . i

Swaminathan and Parpia (1971) recommend calorie and prote1n

Ly

. GROWTH AND OTHER PHYSIOLOGICAL LEVELS - e

nequirements somewhat at.variance with De=WiJn.A They prOJect calorie

1 4

-requirements from basal metabolism rates (See below) and recommend thatq'

'for adolescent boys aged 13 to "18, caloric intake should be at a level

13 to 18, caloric intake should be ‘at a level,80 per cent above the .

’

basal metabolic rate. Projected minimum protein;requirements in grams

]

N

.of protein per kilogram of body weight were as follows - for lQ to 12-

' BN
'year-old—girls and boys, 0 88 to 0.82; for 13 to 18 year—old boys

0.81 to 0. 65 “for 13 .to 18-year -old g1rls, 0. 75 to 0.61. They maintain

that these recommendations correspond w1th calor1e requirements as

°

'»expressed by the- United Nations Food and. Agricultural Organization

[} 1
b A,‘

b

Wart et al. 's conclu51on that children of the same age and size

do not necessarily ed the _same amount of food seems’ to coxncide w1th :

' the true nature of adolescents'and adolegcence.. Rather than trying to

| insure, through school lunch programs that children on the average

would rece1Ve a balanced d1et, it would be more- valuable in terms of
VA )
commUnity health to periodically examine all children for clinical
N
signs of prote1n-calor1e malnutrition, and v1tam1n<def1c1ency. In -

o~ .
B | L . . - +

.

2L

:t];Zfl' /.f ?;

Ty -
l.
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“those individuals where P

h%alth curr1cu1um may ’e as effectlve as home v

. &

%
¢

is detected, a foilow-up hore:visit program

. AND EV NTS IN ADOLESCENT

~

bz.by carefullyltralned nutyitional soc1a1 Workers\would probably be more .

effectlve 1n e11m1nat1n PCM- A v;gorous and wj -planned nutritional"-

51Fatlons.l

U U S

1

S ‘ o
The human organism requires oxygen for continued life. In the

o
o]
(¢}
(a3
[
Q
=]
7]
-
[
=]
=
=
Ly
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=5
ct
=
54
1
=]
¢]
]
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=
=]
Ne

‘ hemical bonds is

final reaction 1s'1nterfered w1th the chem1ca1 reactlons preceding it

eventually cease,) and*no more act1V1ty occurs, that is, the organlsm

no longer functlons{a;a‘ls dedd 2 . |
. ’ ‘ . N - I .
. To 51mp11fy the- ca1cu1at10ns of and COmparlsons of energy pro-~

ducéd by organlsms, these: measurements (in cub1c cent1metres} of oxygen

, consumed per gram body weight per day, or 1n calories of energy pro-

‘:

duced per square metre of body sturface per hour are done under condi-
' ‘l

tions which are de51gned to mlnlmlze as many varlables as;p0551b1e.

" The subJect shou1d be . rec11n1ng, phy51ca11y andgmentally relaxed, should '.

. not haVe eaten for from 12 to v4. hours, and should be 1n an. env1ronment L

[}

of kno and constant temperature follownng 30 to 60 mlnutes of horlzon—

Y -

tal Te, t.. The value obtalned is ca11ed the basal metabollc rate (BMR).

Needless to say, it 'is notoriously d1ff1cu1t'to obtaln BMR values for
o e S o '

7 s
L]
N /

- s
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>
ch1ldren (Sargent, l:%l, Shock,,1966) They,'the BMR values;,disagree
w1dely in terms of abs lute values The .reasons for the var1ance in

absolute'values-need not ‘concern us here,-they are pr1mar1ly methodo-f
LI I L .

logical However, the trends observed -in different studies; are con-

s1stent in the1r maJor character1st1cs‘ l)rbasal metabolic rates

begin to 1ncrease very soon after birth (w1th1n m1nutes), reach a peak

[ - IR Y

.
A

somet1me in the First year; 2). this value remains relatively constant

over»the next\year or_§onuntdlvthe-th1rd year, 3) a decl1ne beg1ns:
“after this period which‘contlnues'over the remainder of the life span.
; «There are sex differences assOpﬁated with BMR. Though'ther%his no dif-

.ference observed in fnfancy'and‘early childhood, such differences-do

become apparent eventually, w1th boys ach1ev1ng a. h1gher metabollc
“‘;‘F.?‘

rate ﬁhan girls, Th1s serfassoc1ated dlfferencj%rema1ns throughout

l1fe.' Various explanations have"been presented o account for this

difference. For 1nstance males - geneﬂgliy have a higher muscle to fat

-~ -~

~ ratio than females. S1nce musclemhas a hrgher metabollc rate than fat

&

~'this would produge the observed sex d1fferenCe in BMR. There 1s some

-

evidence thatfhormonal factors'may play some Tole in determ1n1ng BMR

e. g., Clark and Garu (1953) found a st1t1ve correlat1on between basal

[
metabol1c rate and adrenal androgen produet1on in boys, but not in

s

- » ’ . ' .-

girls., ‘:;

- Evidence on -the relat1onsh1p between the adolescent per1od and

changes in the basal metabollc rate is 1nconclus1ve. HOWever Erchorn

(1955) and Shock (1943) detected what they felt Were changes between

¢ ! v .
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"-rateJ The metabol1c rate does not increase 1n adolescence, rather (Lf

AND EVENTS IN ADOLESCENTS

 adolescent events (specifically menarche, and adolescent growth spurt),

namely a prepubertal slow1ng of the decelerat1on in metabolic growth

'

anyth1ng) the metabol1c rate simply does not dec11ne as rap1dly as it

doesﬁdpr1ng other'per1ods of human life. - -

* Lung funct1on and respiratory act1v1ty are obV1ously related
4 .

l

Crse

'relaxation of the intercostal (between the ribs) and diaphragm muscles.

1

to metabol1c acth1ty. V"he‘hﬁﬂﬂr1nTrtherorgans—acrossﬂﬂfnﬂrewygen———44~—e—~4—

-

d1ffuses 1nto the organ1sm. \3t is necessary that the supply of oxygen.

b
u--‘ v

|
at the lung surface'be constantly replen1shed since- 1t 1s be1ng con-

stantly depleted In the human organ1sm, the resp1ratory surface is

sequestered W1th1n the organism, consequently a fresh supply of oxygen

must bevactively moved to the respiratory surface. This respiratory

activity is accompliShed'automatically by cyclical contraction and
As a child grous the total oxygen consumption by that individual will®
“increase, even though the basal metabolic rate decreases. Lung size
and resp1ratory ab1l1ty must 1ncrease with 1ncreas1ng size to'sat1sfy
the total energy requ1rements of the 1nd1V1dual.

Frequently assessed values of resp1ratory funct1on are the
f0110W1ng l) t1da1 volume the amount of a1r moved 1nto or out of
' the lungs W1th each breath durlng normal Qu1et resp1rat1on,_2) V1tal”
capac1ty, thealargest volume of air that can be exp1red after a max1-,

D -

mal 1nsp1rat1on and :3) funct1onal res1dua1 capac1ty, the amount of air .

(2 vf'b q;w-‘

left at the end of a pass1Ve (not forcedD expiration. V1tal capac1ty

£

o b ‘
’ - ‘;‘?\v e 2,‘
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hae been related te'age.iy several stadies! .Generaliy,,vital eapacity
increases with'aé%. I a:study ﬁy Ferris et al. (1952), averageyvigal
capacity increased'in ma}es from 800'm1vat'age 4 to 4,400 ml at'age

18»=average vital‘capacity increased.in females from”600'm1 at~age'4l-

to 4 000 ml at age 18. " Respiration rate dec}eases within increasing

. rate. IIiff and Lee (1952) found the‘basal resplratory rate decreafed’

in males from an,average of 25 movements per minute at age 2.5

to a rate of 19 per minute’ateage 13.5.- For females, the deeline

was'quite similar from.zs_per minuteAto 18_respiratory merments per

minafe'at_corresponding ages. ﬁ

Receat advances in technology have allewed mere sophisticaeed
studies of lung gapacify te be made. A few of these studies involve

: adoleséents Fof'instance, Dickman gg_gl. (1971) used a completely
automated on- 11ne computerized sp1rometry method to measure the
following in a group of 482 males and 468 females dged 5 to 18 years;
‘1) forced vital capaC1ty (FVC), 2) the volume of air explred 1n the
flrstesecond of a forced efplratlon (FEV 1.0)» 3) maximal exp;ratory'

'.flew.G%EF), and 4) maxima1 mid-expiratory flow (MMEF). For qata.ana1§~
sis, children were g;ouped by two inch increhente from_aé to 78 inehea.
Height ﬁas found=fb be a ﬁere reliable indei of'pulmonary deVeiepment
than was age. (ThlS is not Surprls1ng ‘as helght has been shown above to
be more closely related to physiological age than is chronolog1ca1 age)

. In chlldren less than 60 1nches tall, values for the four' ‘measurements

were very similar fof'boys’ahd'girié.‘ Above that height pulmonary




T -

s 1ncrea51ng age. In g1rls values 1ncreased.unt11 age l6 on the

l

0.,
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funct1on 1ncreased rapldly, peaked at ag

»

average, and then: levelled\ Equatlons generated from these data for
pred1ct1ng FVC, FEVI 0» MEF, and MMEF ‘are functlons o;\helght (up to.
f1ve feet) for younger ch1ldren, and rather more complex functlons e
of’helght and. age for older -and taller subJects._ No relat10nsh1p was o

found between the ratio FEVl o/FVC and sex, age, or he1ght

A ]

A s1m1lar study was conducted by Zapletal et al al. (1969) This,"

»?

group measured the follow1ng 1tems in healthy 6 to 18 year olds.

1J' mamimum exp1ratory flow volume rates (Vmax): 2) a1rway conductance,
(Gaw), 3) total lung capac1ty (TLC); 4) V1tal capac1ty (VC) functlonal
re51dua1 ¢apacity. (FRC), and forced exp1ratory volume in. the f1rst
second of expiration (FEV1 0) Théy found that TLC, VC, FEVy g 1ncrease
more (per cent he1ght 1ncrease) as growth proceeds. The 1ncrease rn,'
these parameters is greater for g1rls than for boys. Vnax s Gaw at‘dif;r
ferent lung volumes are closely felated to height; but the rét1os w

Vmax 3TLC and GawTLC and GayTLC are 1ndependent of he1ght. The relation-

- ships between these various parameters are consistent ‘with the hypo-

thesis that the lungs and the a1rways to the lungs (whlch are not, or
do not) function as respiratory surfaces grow equally-ln functlon,and .
capacity between ages 6 and 18, - &
4v,  Cireulation

The function of the circulatory system is the transfer of

»

maferials from one part of the bo§} to another. We have‘already noted

117
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that hormones, the'proaucts of fhefendOcring glands,-are transferred s

-via the c1rcu1atory system.' Likewise, oxygen is transferred from the‘

N

lungs to all the, cells of the body, and conversely, carbon d10x1de 1s

’

transferred from the cells of the body to the 1ung surface “for dls-.

‘charge Urea, wh1ch results from the degradat1ve metabolism of pro- g

4

Meins, is transferred from aIl the cells of the body to the kidneys
. 5 . - )

for elimination. Foodstuffs -are transferred from the. intestinal suy*’

face to all cells of the body. ’," ,'A , s v
The c1rcu1atory system 1n'man consists of a four chambered

heart, arteries, which carry blood (the circulatory . f1u1d) away from

the heart;_velns, Whlch carry blood. toward the heart, and cap111ar1es.
L Tﬁ'e:se_iatter structures are'interposed between theismallest arteriesv
,and the“smaﬂlest veins, are eXtremely thinéwailed,'and are'the site of -
exchange of materials between'the'circuiatory'system<and the other cells
‘of the'body. ‘Since mater1als enter or . 1eave the- c1rcu1atorycsy5tem .
nﬁ . pr1mar11y by d1ffuslon, a spontaneous thermodynamlc process, and slnce

cells need-a certain m1n1mum supply of mater1als, no ce11 can be more

than O 1 to 1.0 mm (1/250 to 1/25 inch) from a cap111ary. Consequently,

e,g“;. the number of capillaries, and the surface area of the cap111ar1es is
. _ , ) o

enormous.
The d1rect10n ‘of flow~1n the c1rcu1atory system 1s one-way,

C

~ that is, it does not oscillate back and forth.. The heart’ pumps the
. blood out the arterles, wh1ch branch and sub-branch many t1mes the

t1n1est branches 1ead into cap111ar1es, the cap111ar1es 1ead to the

-

s,

\‘ (‘V . ' “ b. ' / " . ’
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e P
smallest veins which combine‘hnd recombine'into larger veins which

eventually return the blood to the heart.

e
A
24

. The c1rculatory pattern 1n man con51sts of two complete cir- .
/ v
cuits; a pulmonary or lung circuit and a system1c circuit which are
ik b
' separateffrom each;other but do 1ntersect at the heart (see Figure 2).

K

The circulatory fluid is, the blood, donsisting of about equal parts
A " :

" fluid (plasma or serum) and cells, TheVVast majority of the cells are‘

—¥~444444——red~bleedeeellsegtheargprrmary;ﬁunetaongrsethe~transﬁer_oﬁ_oxygen~£ro

Y -
F\W BT\' } __(.]/ }‘% \“Nrfi

e

_the resplratory or lung surface te all the cells of the body. Other

1

e

cells are the wh1te blood cells, they funct1on in dlsease protect1on
by engulfing bacter1a which enter the body, and by produc1ng anti-
"bod1es aga1nst them. Unllke the. red blood cells, some of the white °

“blood cells can leave the c1rculatory system and m1grate to sltes of .
] ’ . . . ¥

Paralleling the venous side of the blood circulatory system
(but not the. arterial'side) is a"system of ‘capillaries and veins.

NS -

~This. system, the lymPhatlc system, has several functions: 1) the
return of flu1d expressed out of the blood c1rculatory system at the ”
cap111ary level'~the largest lymphat1c veins eventually d1scharge the1r“o
contents_into the system1c veins, 1tem ‘5 in”Figure. 2, near the heart,
2§ a dlsease-preventlon functlon. In various parts of the lymphatlc
.system, the vessels under and at these p01nts are. 1nterlaced with
‘ 'strands of connectlve trssue on which are 1ocated various cells cap- f

'able of engulflng and destroy1ng bagetria. TheSe structures in the

. -

1 19" "
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F1gufe 2. Diagram of the C;rculatory Pattern 1n the Postnatal Human. .
Arrows 1nd1cate direction of blood flow. o
1.' Left aurlcle of heart. , “$¥,.
‘2. Left ventricle of heart L B}
3. Systemic arteries
4, Capillaries in the body .
5. Systemic veins _
6. Right auricle of heart Y~
.7. Right ventricle of heart -
o _ 8, Pulmonary arteries . :
o - .9. -Capillaries of the lungs s o C
10, Pulmonary’ Velns .- L e ‘
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Vdestroy the invaders before they reach the blood clré!latory system.'
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flymphatlc system are the lymph nodes, the tons1ls and the adenouds are

-»spec1f1c examples of lymph nodes. Bacter1a seem to be preferent1ally

shunted to the 1ymphat1c system; apparently the 1dea is to capture and
The lymphat1c system also functlons in v1ra1 1nfect10ns, as can be eV1-
dénced by ‘the "swollen glands" wh1ch are really lymph nodes, found -

in the neck under the armpits, and the groin when-one has a severe

pressure valyes are expressed in m1111metres of mercuryﬁgmm Hg).

levels of heart detivity; 1) at maxlmal contractlon of the heart, L

t1on, they are wrlttengemgthat order, for example 110]50 -' Ll Y

As the heart beats, 1t exerts a force on- . the blood ~In turn,

this force is exerted aga1nst the arter1al walls. The amount of force

[

exerted on a given area of the arter1al wall is ‘the blood pressure.'

For clrn1cal purposes a hack pressure of equal value 1s exerted on the -

-

~ arter1al wall. ThlS pressure is then standardlzed aga1nst the amount

of pressure exerted by a standrngzcolumn of mercury. The h1gher the

»

. . I .. .
column of mercury, the greater is the pressure. Consequently, blood

,c

s

c%‘?‘.
Because the value of the presSure of the blood does not drop to zero L

between heart beats, blood pressure values are usually taken at two

speolflcally the 1eft ventr1cle and 2).at max1ma1 relaxatlon of the

v

heart, specifically at maxlmal volume of the left ventricle'as;1t is .
- p .

filling with-blood. The values ach1eved are referréd to as the sys- .

tolic pressure and the daast011c pressure respect1ve1y. By conven- .

.

o . e
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-‘—‘**‘4“4*and*chrldhood—than~d0~males+~durtngsadolescence~the~pressurés—beeeme

. values obta1ned for var1ous age groups dlffer somewhat In-general
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'\Problems have ar1sen concern1ng the methodology of obta1n1ng

l,._the tru€ back pressure values, consqquently normat1ve ar standard .h

e
[} -,':

-

- Y

,blood pressures, both systol1c and d1astol1c, tend to rise’ W1th age

K

from values as low as 67/45 GWoss and Adams, 1965) ag,brrth to mean

values of 114/69

3

thear—old males to 113/66 for }9 year bld fi 51_

females (Rlchey, 1931)

have sl1ghu1y hlg‘er sy ol1c and d1astoI1c pressures dur1ng 1nfancy

In® general most stud1es shgw that females -

srm}lar, and by age 19 and beyond the average blood pressure of males

ﬁ]at any- given age tends to be h1gher~1han that of females. Shock's data -

>

(1944) obta1ned from long1tud1nal studles, reveal a’small temporary

reversal in the upward trend of d1astollc pressures for both males and

Ed -

females betdeen the ages of 12 and l4§ Earl1er matur1ng boys and
girls develop h1gher systolic and d1astolic pressures than do 1ate‘

-maturers- Shock (1943) foumd that systol1c pressure reaches a peak
v -

e . . Lt

before menarche.. C . )

=~ o~ . - . [ . . 7 .
5 &Pulse rate‘(:cardiac rate) is the number of complete beats the

- heart makes dur1ng a g1Ven uﬂht of tqme, usua11y one m1nute. iBecause-
«

.

~ of the relatlve ease w1th which va&ues ¢an be obta1ned, it has 1png

:been used as a funct1onal measure for both phy51olog1ca1 and c11n1ca1

stud1es. P!lse rate’ rs ¥R£IUenced by many’ factor's relatlng to both

-

‘;the mental and phy51ca1 states of the sub;ect inv01Ved. Such factors

. e

”['1nc1ude emotlon,,posture, exerc1se4 metabollb rate, external and 0
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1nterna1 temperature, thyrox1n 1evels and SO :0n. COnsequently,.studies:‘
1nvolv1ng pulse rate must be TUn under very careful‘y controlled situa-
tions. Pulse rates may be measured by count1ng the number of surges offf -

" blood felt in any conven1ent artery over a g1ven amount of time, ‘More~

o -

7;4447~.A__sophlstlcatedmmeasures of pulse rates can be obta1ned by mon1t8r1ng the d
electrical act1V1ty assoc1ated w1th the heart; that 1s, by—obta1n1ng a
cont1nuous electrocard1ogram, (ECG EKG) S1nce the pattern of electri-.

cal activity repeats for every heart beat, measurements of the time

p

a between two 1dent1cal e1ectr1cal events. between two successive beats

7
[ b

,w111 y1eld an 1nstantaneous card1ac rate value. The 1nstantaneous car-
!

- -~ _diac rate has value for determ1n1ng the relat1onsh1p between other '

'events and the card1ac rate. Measurements of card1ac rate by palpation

it

'(touch) Tequire - that several pulses be counted consequently, ‘only an

_average is obta1ned and changes that occur may be m1ssed

’

Perhaps the best normat1ve stud1es both long1tud1na1 were
" \Y

obta1ned by Il;ff and Lee (1952) and McCammon (1961) There were sllght

j{; AR d1fferences in methodology Both stud1es used ECG .s as their bases,

:iﬁ;'» . however, Il1ff and Lee's subJects were measured 1n the morn1§§ after';

wivcomplet1on of basal metabol1sm tests, that 1s, the\chlldren were- qu1et
fast1ng, and relaxed McCammon s subJectB were relaxed ly1ng qu1etly,

but were not in basal state.\ In both 3 ud1es there is a decrease in”

the pulse rate of both male and female ub;ects w1th age. Both stud1es'f3

'reveal a sex-related averagé: pulse rate d1fference beg1nn1ng about age

10 5 years (chronolog1ca1) and apparently cont1nu1ng throughout~11fe. ' S
- - | | o e R

-
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iBeyond that'age the'average pulse rates are higher for female -than‘g '

£ ) A

for males. However,\since these long1tud1na1 stud1es are arranged by

-hronologlcal age rather than phy51olog1ca1 age, the'p01nt at wh1ch

the ‘sex- related d1fferences occur is probably blurred A phy51olog1cal

>/>
- o age-related study mlght'reveal a more sharp distinction }n the onset of
< ‘this difference.

C e

Cardiac rate changes have begun ‘to be used directly in educa-

tional studies. Darley and Katz (1973) used heart rate changes as a
e‘_ . t - I

-‘measure'of anxiety under cond1t10ns of test and games cond1t10ns._ Sub-

jects (20 - f1fth grade boys) were. presented w1th a visual game . pro--
‘ X ‘;"’f'bl

I Jected on a screen in front of them wﬁlch lnvolved certa1n 1dent1f1ca-

t10n problems. After basal card1ac rates had been established a
> .pause ensued Follow1ng this,’ half theasubJects were.told that~the

i K

game would cont1nue, the other half were told they were’ now 1n\a test.'

‘51tuat10n, that 1s, that the1r answers would be scored Cardlaccrate

.1ncreased 51gn1f1cantly in the latter group.v They conclude that the o

RGOS
« oy ’ " T2

data demonstrate the usefulness of u51ng card1ac indices. for studylng‘ -

4',

‘test behavlour ‘and aﬂX1ety in ch11dren.:f- T ’f*'

- Angelott1 et al, ﬁ1973) used heart rate as a measu?e’of readlngi

v

‘_’\

1nvolvement., TWenty 7th~grade boys were presented w1th two p1eces of

.- .

..readlng materxal the f1rst an hlStOTlcal paper, the seqpnd a sclence ‘

'/ fiction short story. Card1ac rates were*s1gn1f1cant1y lower wh11e the~
'subJects were reading sclence f1ct10n than.wh}le~they were read1ng ‘his-
[N - PN - e .{ ‘ v‘. , . . - YT.’v

tory.’ . Y
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These 1ast'two papers may serye as 1nd1cators of a beg1nn1ng
h;;ftrend in. education research-—the use of physrolog1ca1 1nd1ces as a- -
measure of 1earning experiencex” Both papers take cogn1zance of the =
"fact that 1earn1ng or any 1earn1ng experience 1nvolves not Just the | (,‘

’m1nd of the 1nd1V1dua1 but rather the whole 1nd1V1dua1 Th1s concept- f

ual’ approach is at odds W1th the Western civilization v1ewp01nt of
l A}

the mind—body dichotomyfwhich~has’been-operant,SInce the t1me of
Aristotle.. Both papers may serve‘as a source of embarrassment to
educational system5‘1n that 1f conc1u51ons can be drawn both test1ng
and so-ca11ed academ1c subJects, 1n ‘this case, h1story, have become ’

' 1dent1f1ed in students' minds w1th anxiety, that- 1s, educatlon as pre-
o * . 2 . )
sently pract1sed generates anx1ety rather than 1earn1ng.\ e

Cardlac rates as measured by e1ectrocard10graphy were stud1ed

4 v

by Thompson et ‘al. (1969) in adolescents ‘at rest and. at max1ma1 exer—-";’;f.’y
. cise. One humdred and f1fty two subJects, with both sexes represented

in approx1mate1y equal numbers were 1nVest1gated Rest1ng cardlaq rates_"

“ »

ranged from 80 to 90 per m1nute. Under cond1t1ons of maxrmal exerc1se,»"
the card1ac rates- ranged from. 180 to 220 beats per m1nute. There were’

sex-related d1fferences, female adolescents had'sllghtly faster restlng R,
ar. . S . .

), rates, they requ1red a shorter t1me to reach max1mai\exerclse as _ .
LI Sl YL
measured by maX1ma1 card1ac rates. G1rls were capabIe of ma1nta1n1ng ‘

e

‘max1ma1 exerc1se for a greater length of time than adolescent boys.
F1na11y, girls ach1eved recovery from max1ma1 exerc1se sooner than boys. o ﬂﬂ
F AR

¢ . i L . . . . R
. . . o
A S

g . R NI S
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Haematology is the study of the blood Blood is a complex

v
I

fluld cons1st1ng in good part of water in wh1ch are d1ssolved var1ous
salts, several var1et1es of small molecules be1ng transported from
/place to place, and three maJor groups of plasma prote1ns These e

plasma prote1ns and their funct1ons are the follow1ng l) albumins,

;‘AggggggdmﬂhlchAhaMesanuosmotlcsfunct1onuuh1ch_preyentslthescomp1eteslosssofgggggggggggn__n

water from the ‘blood at the cap1llary level 2) globul1ns, some of . Y

boas”

S Whﬁth are ant1bod1es (the so- called gammaglobul1n fractlon), and -

-,3) flbr1nogen, the prote1n molecule which under cond1t1ons of trauma

A k \

1
5_prec1p1tates out to form clots thereby stopp1ng gross leaks in the

_!f'card1ovascular system.
@;i . Suspéhded withinrthe_fluid-pOrtion of the blood are~tﬁe,vari;

N

ng“' ous blood cells The vast majority of these are red.blood cells‘_

(erythrocytes) whose pr1mary funct1on is the transport of oxygen from .
the resp1ratory surface ' to all the body. The rema1nder.of suspended SRR
oells_are the white blood cells (leucocytes). There.are five majbr'l |
e types, as dqtermined by-thelf'mitroscopie anatomy andrchemical.stain;
,ing.reactions: ‘neutropﬁﬁls,'lymphopytes; monocytes,'eosinophils'andj.

‘basophils. The leucocyte series seem.to be involved primarily in .

disease preventLon;, S1nce d1fferent leucocytes have:drfferent.func- ,
tions in var1ous d1seases, the relat1ve number of leucocytes may vary .

G -
w1th d1sease condft1ons,}thereby prov1d1ng at least a clue to- the type '

of d15ease‘present.
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'Cl1n1gflly 1mportant measures of blood parameters include

total red cells; total wh1tefCells d1fferent1al numbers of wh1te cells,

_haematocr1t (HCT) or. packed cell Volume (PCV), and mean corpuscular -

haemoglobin in the average red cells (MCH) Values of cell- numbers are
. * 9‘
expressed in m1111ons (for erythrocytes) to thousands (for leucocytes)

of cells per cub1c m1111metre'of blood. leferent1al white cell counts -

L]

. are g1ven in the percentage of each type of cell relative to the total

fnumber of cells'1n a g1ven volume, . The haematocr1t (HCT) is obta1ned

by centr1fug1ng a sample of blood and. measurlng ‘the length of the

column of packed cells relat1ve to the length of the ‘entire column of

. }

blood haematocr1t is g1ven in percentages.» Values of “mean corpuscular
i t

haemoglobln are given in m1crograms of haemoglobln in the average réd

¢

cell. Haemoglﬁbln 15 the prote1n w1th1n cells which carries the ox gen,

both a lowered HCT and lowered MCH may 1nd1cate an anaemic cond1t
Both white and ‘red cell values are h1gher in infants than 1n -

- ,)0

. a_ low po1nt is reached at from 6 weeks to f1ve°months past blrth., A

[
<

o slow increase:in red cell COunt of about 0. 7 m1ll1on red cells/cub1c

P

'm1111metre of blood-ls observed in both boys and grrls up ‘to the t1me

of puberty Kasper and Wallersteln (1970) stud1ed red cell values 1n

129 healthy adolescent boys and g1rls aged 12 to 17 years. They found

a gradual rise in red cell values beg1nn1ng w1th puberty and. cont1nu1ng

'throughout adorescence 1n males and females. ThlS sex- related d1f-

ferent1a1 response of the blood -forming tissue in adolescents y1elds

d

- . ", . -

127

.adults. There is a decline in red blood cells not too long afteT b1rth'?y
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N
Jf.'r. the d1fferent1al average red cell values of 5. 0 m1111on erythrocytesb
~ per! cublc m1ll1metre of blodd for adult males; and 4 5 m1111on red
cells per cub1c'mlll1metre-of b100d:for-adult females. Kasper and I
‘Wallerste1n found that haemoglob1n values had not yet reached adult %

-

,values at age 17. The sex- related dlfference beg1nn1ng with puberty

1s_assoc1ated W1th 1ncreased testosterone levels in males, therefore,

it 'is not that female haematopoietic tissue is incapable of respond- -

ing, but rather,that the stimulus for increased red blood cell pro-
» ¥ - .
et . b
T 'duct1on 1§ lack1ng '

&

White cell counts reach a ‘high normal average value of 20 000
1 [

SN 'to 22 000 cells per ‘cubic m1ll1metre somet1me dur1ng the first 24 hoursvv
after b1rth Adult Values of 7 000 to 10 000 cells are slowly ach1eved

and become reasonably stable about the time of puberty Wh1te'blood

A

cell product1on does not seem ta part1c1pate in the adolescent growth4

[y

spurt. ‘

4. Child;Bearing in Adolescence , S

As hasfbeen,previouslyknoted the menarche has been used as a
conven1ent s1gn-post for determ1n1ng the p01nt at which sexuab matur- i "'.?
ity is. ach1eved by glrls. “But if sexual matur1ty is equated W1th , { ;
freproduct1Ve capac1ty, then the menarche is'a not Very'conVenlent |
gulde. It has been known for - some time that there is a perlod of

A

ter111ty (of greater or lesser length) follow&ng the menarche, that

3
is, there is a length of time fOIIOW1ng menarche dur1ng Wthh

",
I
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cQPception is not apt to occur. - The physiological bases of this per10d

of adolescent sterri\ty have not been clarified, though the follow1ng

items have been suggested as causes,-both singly andv;n concert’, of °

L"adolescent post-menarcheal sterility:' 1) non-competence of the ovary,

;1 e.,lack of ovulatory act1v1ty by the ovary; 2) non- competence of the

% o

~"endocrine system, i. e.,wh11e the uterine tissue is. capable of respond-

N

Loy

ing to the pernaps Tower or perhaps*the*not—yet—reguiatedoamour uf

the varlous hormones so that menstruatlon results, the endocrlne system’

° - N

~has not yet achieved the level of maturity so that ovulation by the

ovary can result; 3) non- competence of the uter1ne wall, i. e.,wh11e the

- ' R T R =

ovarian system and the endocrine system may be competent so that ovula--
" tion and subsequent fertlllzatlon may occur, the uterine wall may be

in such a physiological state that implantation and_subsequent develop-

-

ment of the embryo in the uterus does. not occur.‘ Whégggge,cbnsiders. :
. s L . M, v
the entire population of adolescent girls, and the gfeat variability

found w1th1n any given populat1on for any glvqm phy51olog1ca1 parameter,'”

o .

it is. easy to Suggest that any or all of ﬂhe ‘above may be- operable in

-~

any one individual.- The list of p0551b1e causes of adolescent ster111ty

is not meant ‘to be inclusiVe; as the physiological-bases of reproduc-'

-
L3

tive capacity are studied further, more»items as known or probable

causes of adolescent ster111ty will most probably be added, and clarl-

2
v

f1cat10n of llsted causes will be accompllshed ' < e

4
i

More to the p01nt of this paper, Talwar (1969) studied the

occurrence and duratlon of adolescent ster111ty in an Ind1an populatlonh

*
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"The advantage of thls study is that in the populat1on studied, consum-
ﬁ‘mat1on of marr1age occurs either sllghtly before or immediately at .

' menarche; thus Talwar was able to measure the interval between the con-
summation of marriage and»birth of the first.chlld-of the marrfage.
Two thousand seven hundred and.thirteen'subjects.participated in the.

study. Talwar concluded that some degree ‘'of adolescent ster111ty
\

_Fgggggggggextendseto_age4lQ,AAIheApercentage;nfgnon_fecundaL1+e+Tster11e;lmarr1ed

).

N
*

women was 98 at age 11, 9 at age 18, and essent1ally 0 at age 19.
.Whrle intermediate data are missing, a plot of these three data points

- suggest a linear re1ationship between age and sterility in married ado-

~

.

lescents. That ster111ty‘1s not 100 per cent at age eleven and
'_ decreases stead11y should be strong encouragement for any School system

to include in its_curriculum an adequate sex education program. In

- . . - ) .

[

- after menarche, such a sex education program should be started before

theumenarcheal age. .

Studies on obstetr1c performance by adolescents are scanty.

Several recent papers, however, a low trans-natlonal comparlsons. Hay

and Boyd (1973) stud1ed obstetric performance in adolescent Jamaican
pr1m1grav1das aged 16 and . less, oates.(1970) studied ohstetric.per-
| formance in North American pr'm1graV1das aged 14 and younger, and

wy !”‘_‘

Sternaqel et al. (1964) studled b1rths 1n adoleScent Rolish mothers

aged.13 through 18 years. Hay and Boyd's study”involved two hundred

twenty-six subjects and compared the1r~performance with other older

. _ | .
the North American culture, where marriage is delayed for several years
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primigravidas. Thé adolescent group showed no increase in pre-eclampsia,
ante-partum haemorrhage, or ante-partum anaemia over older primigravidas.
e

Post-partum haemorrhage, however, was more common in adolescent primi-
- gravidas than in older primigravidas. Low operative delivery,rate'was

associated with a low inciderice of foetal distress. They concluded that
. C . 4 ,
overall good obstetrical performance'by this group of adolescents was °

probably ach1eved by good antenatal care. -

Coates‘ study 1nv01ved compar1son of 137 cases of adoiescent
uobstetrical»performance in which the mothers were 14 years old or
younger with the obstetricalmperformance of older womentb_Coates found .
\the:following isems to be more frequg:t in the ado}escent group: ' acute .

fever, and an increase of infant

k4

toxem1a, uterine, dysfunct1on, one-~d:
cardlovascular system-anoma11es. These results‘are somewhat paralleIed
by the study of Sternadel et al., though cautlon must be exercised in
compar1ng the two studies. Sternadel et al. analyzed the med1ca1
recotds of one thousand one hundred and e1ghty-n1ne 13 through 18-year-
,old women., These women de11vered their children over the thirty-five
year period from 1927 thnough/1962 while the Coates study 1nvolved
adolescent obstetrlqal cases in the 1960"s. " The Sternadel et 41,
}study would be cDmp11cated by the development of better obstetr1ca1 .
procedures, the development of antlblotlcs, and the“effects of World
War II on>some but not all, of.the subjects stud1ed. Sternadel et al.
found premature births occurred in 16: 1% of all adolescent mothers,

o

and 17.6% of all those mothers 17 or less years of age at’ the time of

L]

A £ O
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delivery. Normal delivery_was'accomplished in 94% of all cases, but
perinatal (infant) mortality was’8 8%. This value of prenatal mor-
ti}lty is age- dependent. Excluding foetal abortions (spontaneous;_andy
st111 births, perinatai mortality was 3.3% for 18 year old mothers,

but 6.1% for mothers aged 17 or 1ess. , - .h

Hay ‘and Boyd's study, when compared with the other two obstetri-

cal studies, would 1nd1cate, that ‘on the whole, child-bearing and ch11d-
! hed

birth is no more diflycult or dangerous for adolescents than 1t is for -
-older women as long as proper antenatal care is.provided. The two ;‘: f.
hundred twenty-six deIiVeries recorded were all accomplished atitherp
University Hospitai"kingston, Jamaica. Tp suggest that the Jamaica

primigraV1das weTe more mature than their North American counterparts,

.. AN

and therefore more capable of adequate obstetrical perfb}mance, wou1d -

"t

not accord with the fact that the lowest average age of menarche : . e

reported by Tanner elsewhere in thlS paper is found in North America.

»
.

In those populations where the primary concern for. the health
and ‘well-being of the mother and child rather than_concern for the

potential social stigmatization of mother, child and family, antenatal
‘care is-prohably initiated ear1y in pregnancy. This early concern

,should resu1t in good antenatal care, which as Hay and Boyd suggest,

is the cause of the overa11 good obstetrical performance they. observed.
SchoSi systems should be as concerned with the occurrence of
H

adoleséent pr%gnandyras they are ‘with the occurrence of adolescent

tuberculosis. Early diagnoSis 1eads to a good prognOsis 1niboth

O .

-
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instances. 'Pregnancy scregening would not be much mofe difficult nor

expens1ve than Screen1ng for tuberculosis (if for no other reasoh than

’_"______f
’,__

that only half the school population would be 1nvolved) School offl-“
— b
cials and teachers m1ght-foster an. att1tude of trust and non- condemna-

4

tion of behav1our so that when adolescent pregnanc1es do occur, the

F- 4 s

;adolescent mother can beg1n proper antenatal care aS'soon after con-

a
- -

.ception as possible. i - S - - .

*)

5. ‘Biorhythmicity of Consciousness ”»’

I
]

~

s

S

ngotsky mployed the term consciousness in the sense of’the

h1g?st level of a stract1on and general1zat1on through wh1ch a person

*'cAn'beeome—master off h1s own world There is another poss1ble meaning

amOng others (Ryle, 1943), which denotes the general level”of#perceptual‘f

e

. adareness. It is this meaning of consciousness, and its relevance to

teaChing'and;curriculum'development,anq‘implementation, that‘is the

-

subject of th1s rev1ew. o o=

Quite often 1t 'is assumed a person s general 1eve1 of aware-
ness is relat1vely stable, with differences only between the states of
sleep and wakefulness. * There 1is, however considerable ev1dence that

the quant1tat1ve and qualitative aspects of slégp and“wakefulness have

regular and more or less periodic f1uctuat1ons which 1nfluence*the

level of ébﬁ5c1ousness. Certa1n functions which occur w1th the per1o-

1

d1c1ty of apprOX1mate1y a day, more spec1f1ca11y deflned as having a

reoccurrence pattern range of every 20 to 28, hours, are 1abelled'

* Dr. Roger Broughton ‘of~th n1vers1ty of Ottawa suppl1ed much of the
‘material which” entered into th1s review, . o .

-

133"
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c1rcad1an (circa d1em, .ab a day). Ultradian cyclic(changes are

those that have a per1od of less than a day, wh1le those that Tecur,

.

less frequently,’ w1th a perrod1c1ty of more than one day, are termed
infradian. The last two terms have become common usage, even though
L

e

it seems they should be log1cally reversed A

These rhythms 1nfluence consclousness both in. sleep and wake-

fulness. Sleep, reoccurr1ng with a frequency of once a day. for most - °

, adults, is an excellent ‘example of ‘a b1olog1cal funétion that has a

3

c1rcad1an dlstrrbutlon. Super1mposed on thlS are ultrad1an variations,
of two types . of sleep NREM (non rap1d eye movement), and REM (rapld

. eye movement), these states be1ng thus d1V1ded accordlng to the pre- 1
. . . : y b

sence or absence of conJugate eye MOVements i Lo

Y

- NREM sleep has fqur stages, arb1trar11y d1v1ded accordlng to

the predom1nant braln wave act1v1ty,1n a spec1f1ed tlme epoch usually

-

of one minute duratlon. “In general “as a sleeping person'descends e

through the stages from 1 to 4 there 1s a progre551ve slow1ng and
increase 1n amplltude of bra1n waves, decrea51ng muscle- tone ‘tlowlng 5"
of heart rate and resp1rat10n, and a relatlve bodily qulet, such that

stages 3 and 4 are often labelled slow-ane SIeep, d‘; f."

The other state of sleep, REM, has aﬂba51ca11y'much more act1ve
character to yt There are the conJugate rap1d eye movements, often k
a550c1ated with the type’ of dream the person is haV1ng, the braln wave
act1V1ty as measured by an eIectro-encephalogram 1s prédomlnantly low-.

voltage mlxed frequencles, there is an obvious muscular hypotonla, in

. ‘ -
LI N . . -

1,3_4. "
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autonomlc rate .and varlablllty is- ev1dent. e,

"
..t
3
=z T
M

W o . ." .‘v,.; ’ . ’ . Rd .-. ’l.’
120 . . GROW:'IH AND o'rHé’R P SIOLOGIC\AL LEVELS ,
o © AND EVENTS I A,DOLESCENTS | ‘
\

. wh1ch the body 1s in a state of apparent paralysls, yet still has cer-

‘' T

D> .
‘areas; there are penlle erectlons In males, and, in females, clltorl—'

~dean erectLons and increased- vag1nal blood f16w, flnally, 1ncrease 1n -

i
i

o

These tWo states of sleep have a Very stable alteratlon perlod

for a g1ven person or age group (Globus, 1970 Lubln et al., 1973)

5

Jouvet (1969) in fact suggested the presence of. an underlylng neuro-

L

ta1n motor phenomena such as movements of the extrem1t1es and faclal o

C e .

b

"'dreamlng, that is, the vivid sequences of vlslon and often sound that E

| warg et al., 1966)

chemlcal clock whlch guides thls per10d1c1ty.7 The NREM/REM cycle,

Yet it 1tself is 1nfluenced by c1rcad1an per10d1¢1ty. For example,

B -

N

{

,statlstlcally i} a'partlcular t1me of day (Crowley et al., 1972).

-

usually measured as the’ perlod from the beginnlﬂg of one REM perlod to

O ‘ F

the next, is of approxlmately 40 ‘to 45 mlnutes duratlon in the newborn

and gradually lengthens tq an average 90 mlnutes in the adult (Roff-
L ; . : .

Th1s 90 mlnute cycle (see Flgure 3) apparentIy 1s the most
dominant ultradian rhythm in ‘man’ (there are other ultradlan rhythms)

»

“in young adults, NREM is maxlmally present in the flrst thlrd of the ;

: nlg t, and seems to peak every 24 hours at-1 to 3 a m., whlle REM

&t

S
¢ -
o

Py

increases in length until 1t maxlmlzes eVery n1ght in the later stages :

of - the nlgh; Indeed all stages of sleep and also Wakefulness peak*~

23
3l

The level of consclouSness in sleep appears to vary with the

o

Cez

135

s

o two states" There is a general conc1u510n that REM 1s aSSOC1ated with

T
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are commonly associated With the term. NREM supposedly does not ‘have

L

-these halluc1natory aspects, but sbems to be more . thought llke “How- ,

- éver, certain authors (Foulkes, 1962 1967 Goodenough et al , 1965)

have now shown that NREM-also has dreams whlch are not of a thought— S

'l1ke nature. . ~ SN

'contents (Dement & Wolpert 1958 Berger, 1963) Nevertheless, these

: called the basic rest- act1v1ty cycle (BRAC), and ist essent1a11y an S “i“;; fﬂ

I

Indlcatlons are that during- sleep, a type of akareness of the
: |
out51de world exists. Meanlngful sleep d1alogue can occur (Broughtoﬁ‘

K

& GaStaut 19731; External st1mu11 have been 1ncorpbrated 1nto dream '

e o R
facts c¢an not be cohsldéred a true awareness of the env1ronment. -

“ K .

The exlstence of the varying states of consc1ousness durlng'

-

'sleep may be of mno d1rect relevance to educatlon per se. It has, how—-f

ever, been more exten51vely documented than . the effects of b10rhythm14,'

'c1ty in wakefulness, and acts as. a type of backdrop on. whlch sthe wax=

1ng and waning of waklng blologlcal functlons and their effects can,be

.

palnted (Ephron & Carr1ngton, 1970)

«

Kle1tman (l963, 1969) sees the’ NREM/REM cycllc1ty as ‘a cont1nua—fﬂ

“tion into the sleep state of a very fundamental and phylogenetlcally o

older blorhythm.' It ranges. from fluctuat1ons 1n sppntaneous gastrlc

. secretlons to the fantasy 11fe of daydreams.\ ThlS per10d1c1ty is

T . B T
- n . L R

u1trad1an rhythm. N S . S h -

. R
The BRAG~ultrad1an rhythm is. obv1ous even on a superf1c1al dally ~”v“v,;{

«leyel. On an aVerage day, a hypothet1cal worker may rise at 7: 30 a.m.; E j\jlw

e

o o B s : R R . ‘f; 13(ﬂ
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I beg1n work .at 9 have a coffee break at 10: 30 1unch at noon, return

to work at 1:30, coffee at 3, etc. Even 1f th1s soc1al pattern is not
adhered-to,.it appears that the inner-beat-goes on for many® funct1ons,'
» and 1s réflected in the qual1ty of act1v1ty. . h - : N

Wada (1922), even before the d1scovery of the NREM/REM cycle,

-

had reported 90 to 100 minute recurrfhg gastric constr1ct1ons in wake-
fulness. Thls has s1nce=been conf1rmed by Hiatt § Krlpke (personal
communlcation to R Broughton, 1974). Friedéanland'Fisher (1967)

study1ng persons w1th manifest oral dr1ve characterlstlcs, unearthed

an oral BRAC perlodlclty in waking man. These people tended to eat

drink or smoke with a cyclical pattern of approx1mately 96 minutes.

This same cyclic oral beha%iour'WasVreplicated with'sthiZophrenics‘

. (Friedman; 1968); &h}le obese people had a shorter oral‘ yc11c1ty,v

=

the shortness of the cycle be1ng“h1ghly correlated ‘with the degree of

& Y «

obes1ty (Frledman, 1972) 6ther‘stud1es on d&nnklng and/or feedlng
-1ntake similarly re1nforced the concept of an oral, cyc11c pattern of

s approx1mately 90 m1nutes (Oswald et al., 1970 Krlpke, 1972 Lowy,
1 ’\.

,personal cdmmunlcatlon) I _yp_f;.'. Tk

’).

Other funct1ons both b1010g1ca1 and performance have been
jshown to reflect thls same BRAC per1od1c1ty. Errors 1n v1g11ance tasks
'wene shown to peak in 90 to 100 m1nute f1uctuat;ons (Globus, 1972
" Orr et al., 1973) Orr et al. also noted that heart rate fluctuated

in unison w1th V1gllance performance, and that the amplltute of modula-

~tion of both 1ncreased W1th the - comb1ned fatlgue and stress of prolonged -

.,\
N

. : ) - . N o ,: . " i i .
¢ v 138 c c RAERE o
X R L ) . , i . .
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test1ng In:addition,\it appears‘that small changes in'hody/tempera-

~
v

ture are correlat1v;\w1th the changes in heart rate

The cyclical var1at1ons in neurochem1cal and neuroendocr1ne

“ substances, which would of course 1nfluence the level of consc1ousness,

’ have been well reviewed by R. Broughton (1973), and is somewhat too

’ .narcolept1c sleep attacks also occur in the same ba51c rhythm w1th

+

'_s,,o_
.techn1cal to be included in th1s review,
. What 1is 1nterest1ng is’ that some studies have shown that the

‘ phase relat1onsh1ps of ultradian fluctuat1ons correlate with the pre-

&'v:v

)ced1ng or subsequenp REM cycles 1n sleep, suggest1ng that NREM/REM

per1ods are 1ndeed extensions of ‘the basic rest-act1V1ty cycle 1nto

EN

sleep (Destrooper & Broughton, 1969 Globus," 1972) ' , , @‘

Othmer-et al. (1972) dlscovered that REMs, and decrease in .

‘muscle tone occurred every 90 m1nutes even with awake subJects, ‘and
Q

<

S,

-that the'subjects reported'daydream1ng at the same t1me. Th1s@@emark—;‘

ablé @hythm of fantasy daydream1ng was repl1cated by Kr1pke & Sonne-;‘

‘“sche1n (1973) Moreover REM: dur1ng dayt1me naps (Globus, 1966) and

nocturnal ‘REM.

There is grow1ng ev1dence, then, that the rest—act1v1ty d1men-w>

4

sions of Kle1tman 'S BRAC are part of a 24 hour cyc11ca1 rhythm (see S

o ggre 4), and that 1evels of awareness, perceptlon, performance, fan-ﬁ'

i

‘;ftasy, certa1n b1olog1cal functlfn and undoubtedly many more aspects of -

4
daily life are-strongly_lnﬁluenced by BRAC:

Y
B
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- 12:00 |
U b"r - : oL . a . !
Figure 4. Ninety Minute Alternations of the Basic Rest~-Activity -Cycle,
' - (BRAC). - o 2

These rhythmical fluctuations are especially well documented for sleep, .
- in which a typical person alternates between NREM (hatched) and REM
R " (black). .During the -day, there is a continuing rising and falling of .
) consciousness, such that high activity peaks occur approximately every

‘90-minutes,:in.phase with nocturﬁal‘REM periods._ , _

'S
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of performance and bod11y functlons, each seem1ng to have d1fferent .
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. i

The 24, hour c1rcad1an rhythms also 1nfluence nearly all types |

1 e e

peaks and troughs at different t1mes of the day. Kle1tman (1939
;1963) noted that, on a ser1es of d1fferent tasks, both performance and

‘ oral temperature followed a 51m11ar c1rcad1an rhythm lowest in the

\

——~_AAaamsearlyumorn1ng,41mprovlnglfo141151ngllhefgrelnoon, peaklng,ln the after—~‘

noon, "and then tapering, w1th temperature peak1ng later in the after-

’noon, about 6 p.m. There seems to be a close relat10nsh1p between  test

[ performance and temperature. Blake (1967) found the maximum levels to

be considerably later than Kleitman's results, the highest point being

around 9 p.m. SRR |

Memory functlons, on the other hand, appear to functlon best in

the morn1ng, when body temperature is low (Blake, 1967 Baddeley et al.,
|

.1970 Hockey et al., 1972) Another very common phenomenon 1s the so-

called "post -lunch d1p", a decrease in performance and awareness wh1ch

_-appears around 1 p m., 1ndependent of both food 1ntake and body tempera-

ture, even though food or dr1nk sat1at10n may normally play spme role.

The more advanced cultures handle th1s by having a siesta.

\.

. V1ew1ng thlS post lunch stage in the contexﬁ of an ent1re c1rca- o

dian rhythm reveals a b1-pha51c c1rcad1an pattern“ A series. of stud1es '

(Browne, 1949 Bj erner et al., 1955 Aschoff et al., 1972; Fort & MlllS,
1972) have shown that tasks as var1ed as tapplng speed, reasonlng capa-

c1ty, logglng errors in a gas works, and delays by telephone SW1tch—

‘*‘boa“d‘operators*In answerlng a- call"~had thelr lowest level of v1g11ance

\
. i

Y
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and poorest results around 1 to 3 a.m. Thus there-may be two opposing

o

-

nad1rs of performance and v1g11ance. B : 4

A w

It appears that a11 body functlons fluctuate throughout the

day, and that, we are d1fferent peoplﬁ_at different t1mes of the day

(Luce, 1971). There is, in adstlon, an ama21ng complex1ty and inter-~
W

'facing of different biorhythms. C1rcad1an rhythms ( 1gure 5) may be

. summarized as having two dips of consciousness, in the early morning

: / - . . v L,
and early afternoon. There are also two zenith points of. functioning:
memory in the morning, and a later afternoon or evening peak for
apparently different functions. These are superimposed on the ultra-

(4

d1an rhythms of Figure 4 . o ‘ ‘

It is br1ef1y noted that 1nfrad1an rhythms play some add1t10na1 2

o

role. Women -undergo certain persona11ty and Blologlcal changes assoc1~
iated with their menstrual period (Hartmann,‘1966); There seems to be

a weekly fluctuation, perhaps best obseryed'in the TGIF'syndrone (weil
' known among teachers) wh1ch may be 1nf1uenCed by env1ronmenta1 demands.

There may also be seasonal, yearly, and 11fe time changes. Finaily, :

much of the above is representat1Ve of.- the average populatlon There

o

; ,,, are always 1nd1V1duals :who are dlfferent, such as the n1ght OWIS’jﬂi '

perform-best at night. >'< . ., .ﬁ;a . fa;_ o {KW‘,J

[

These b10rhythm1ca1 patterns appear to be gu1ded by a natural

-

biological clock, so that* even ‘When external time’ cues are e11m1nated

and a person 1s left to "free run" ‘the sleep-wake cycle has.an 1nnate
\n f ? b -
frequency of 24, 5 ‘to 25.5 hours. However, social mores,often 1mpo§e,

w
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_ - . 1200 -
Figure 5,  Twenty-Four Hour Circadian AlternationsSuperimposed on the BRAC.

Consciousness and performance are at ‘their highest aroynd 19-21 hours, the
decreasing gradually to the marked dip at 1-3 a.m. _There is a second pos-

“sible nadir at 6 a.fi., followed by a gradual increase in the morning, which

- is temporarily halted, by the post-lunch.dip. The increase continues, read-
ing its maximum levels in the late afternoon or early evening. ‘Not illus-.
- trated is the morning peak for memory fumctions. : e

!

-~
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thﬁ??gh time-eues, a refinement of many -circaddan rhytth'sd'that they
have an exact 24 hour cyclicity:
‘What aregthe applications'oflthe knowledge of ‘biorhythmicity .

to adolescent education? The problem is precisely that this is not

-

’ .,-\. - . . ! )
known, nor is much research being done to unveil these important mys--

teries. It is obvious that cyclical variations do play an important

role in perfbrmance and awareness. Whenever thg natural clock is
deviated from, deterioration of 50me-sort occurs. ' On a very general-
level, the effects of jet-lag and shift-work are well-documented tsee

Colquhoun, 1972). A study on sleep patterh, performance and mood-

. (Taub & Berger, 1973) noted that changes in léngth or timing of sleep

produced‘detrimental results which sgemed: to be due not to changes in

the actual sleep parameters, but to the disruption of an established. -

~circadian rhythm of sleep'and'wakefulness. Mere phase shifts in the

sleep-wake cycle have resulted in changes in sleep stage patterns

(X1

(Berger et et _al., 1971; Webb et a1., 1971);'1n the cyclicity of body
temperature and heart rate (Hauty & Adams, 1966' Kleln et al., 1971),
and in neurbendocrlne processes (Weltzmann et al., 1968)

Stress and personal confllcts haye been known to upset, or

, deSynchronlze, the b1010g1ca1 clock. Orr et'al (1973) had observed

- that stress 1ncreased the ultradlan varxat1ons in performance by
\

produc1ng cyclical dips. - - : '( ' o N -
' Cet'tain concepts can be accepted as a starting poiﬂt.t Con-
scipusness oF awareness is not static; although its periodicity is *

1
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‘ ' P -
relat1vely s;able.' There are both 1nter and intra-individual dif- b.
ferences, with quant1tat1ve and qualitative var1atlons, leadlng to the
observation'that.one.cannot demand a rigid consrstency'of performance
or-awareness. | |

Theoretlcally, it seems that the awareness level would be depen-
| dent on the harmonlcs of synchronlzatlon of the many blorhythms, those

known and those yet not known. There is ample room for research here.

More concrete, appllcatlons may be these. Students.(and
teachers) may ‘be taught to be aware of the1r own -inherent body rhythms,
i
and how .to use and control them. The mere acceptance of the effects of

normal period1c1ty may in 1tself be of tremendous value for peace of

mlnd.‘ A person who can accept his lows as well as- his h1ghs as part oft

-his ordlnary llfe-rhythm w1ll be better able to cope w1th them:j;;}——f/

wlll have the compasslon and/or necessary. f1rmness to understand and t
deal w1th the cyclicity oglothers. In thls context teachers should be .
capable of recogn121ng the effects of blorhythm desynchronlzatlon.

This review has underscored the nece551ty ‘of knowledge, and
application of the knowledge, of blorhythmlcaty for all levels. Ado-
lescence,.w1th 1ts mult1ple blologlcal, educatlonal and social- changes,
seems to be a period of blorhythm transitions, xnfluencing and 1nflu-
enced by the: enV1ronment. It would thus. be a cruc1a1 period in the

1nfrad1an 11fe cycle., Even though little research has been done in
this area, it appears that it is of the utmost importance for ‘under-
, standlng, educatlng and 1nteract1ng with students of this age group.

' -
. |
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6. “Summary and Educational Implications

. 4. Summary -
" Adolescernt physiology is_in‘its'infahcy; This st;te of affairs

"stems. in gqod part from an only-rather-recent appreéiatiod that ado-

. 1escence is a recognizable and distinct period in.the life history of
- : - - ‘ . )

the human organism. ' The vast majority of studies in adolescent physio-

A

. 7 : :
logy have been concerned with growth as evidenced by increases in height

and weight. Secondarily, these studies have been concerned with the

-

acquisition of reproductive competence (sexual maturity). The great

C _ ¢ v -
preponderance of studies in growth are probably reflectéons of the

- o

relative ease of dbtaining such data. All one needs is a taﬁe measure, -
a weiéht scale, and a sufficient‘number of adoléscqnt-chfldren¢f While
:“¢differeéce§f{h methodology are rarely a'problemr{e.g., standing héighf
" VS., éitting hgight)“the growifig emphasis on disﬁinguishing‘pﬁysiolbgi{
cal ége from bh;dnolagicél agé may well negate the‘Qalue‘of earlier"
studies. o . - \& : I  f' |
. ‘Physiqquical age, as determined ﬁy‘sexual méturitg‘éf ?éhner' s
_staﬁaards, i;rmoie;repreifﬁtatiVe\qf thé gverage‘réal state of_affairsf ) -
.iﬁ é&olescents. As Tanner and others have so pointedly. demonstrated,
avéragﬁngvphysioiogical paramefer& by'chronologiCal age may weil mask
“not only teal physiplogicai events that occuz.in allnadoléscehts, but

may also mask the intensity and the time of omset of thes® events.

[

The study of the interrelationships between physiological eVéntsv'

L]
-

&
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'

is just beginning;h_Rélat;onships;hayevbeen estabiished'at 1east:for‘
the followxng | ‘ ' ‘ .vv o
1. Skeletal matur1ty>a£d the onset‘of peak height veloeity;,
2. .Welght and the onset of peak he1ght veloc1ty, G ; |
73. Peak he;ght veloc1ty and the age at-menarche,
4, .Developmentbof secondary sexual eharaeteristics and peak

height velocity;

-
B

5. Onset of menarche and the acquisition of reproductive com-

petence,' ’

6i' Onset ‘of piiberty and the acqu1sxtlon and re- establlshment'
of a new level of operatlon of the hypothalamlc p1tu1tary
gland-gonadal axls;, | |

7. Onset of puberty'and'the»acquisition of adult eompetence
in,metaholic, respiratory,ﬂand cireulatoryvfunctions.,
These are only some eiamples of ‘established relationships;

obV1ously, some of the re1at10nsh1ps are better establlshed than others.

The ‘obtaining -of usabge-data for any, phy51olog1ca1 parameter will depend‘

*

in good part on the reasonableness of the methodology used to obta1n b

them. It. has also been demonstrated 1n this chapter'that the métho-

~ dology of the ana1ysxs of data may also be subJect to. some dxsagreement.e

'
Theflarge number of studies on the acqu151tlon of reproduct1Ve ‘

.:\

ay

competence . 1s probably due in part to the fasc1nat1on which the Sexual

4 -

)'_reproductlon process holds for the human m1nd "and’ also in part due to

the 1andmark nature of the, acquxsltlon of this 1eve1 of human eX1stence,

\
s
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'

such a lahdmark sgrpassed in its 1mportance only by conception, bxrth
;and.death. In any event, the acqu1slt10n of reproduct1ve potentlal is

‘the critical event of. adolescence, 'and therefore it behooves all those
. %
who are assoc1ated w1th ‘adolescence to be cognlzant with thls fact.

“Some may even\suggest that the basis of educatlonlof the adolescents

should be based on a "r1te of passage" concept, 1n that adolescents are

.

passing from a condition of no reproductlve capacity to a condltron of .

full reproductive capacltY.

B

‘The physiological data presented in the ear11er parts of this

. chapter are characterlzed by several obvious items that are or should
_be of 1nterest to educators and all others who are assoc1ated with the
education.of adolescents. F1rst, average 1nd1V1dual phy51olog1cal
events show a wide range in response. For example, wh11e the average'L

N
chxpnologlcal age of menarche is approx1mately 13 years, the range of

. years over which menarche occurs is Ip through 16 chr0nolog1calvyearst
Second,,the relationships between physiological'events show a‘Wide rangej
of response. Consequently, wh11e general trends can be perce1ved

(e g., menarche occurs dur1ng the decrease phase of the adolestent
- growth spumt), hard and fastvrules, or normatlve values, are n&t easily
seen. . Thlrd normat1Ve values, or physzolog1¢al standards for adoles- :
-cents generally are- not very helpful. either in a predlct1Ve sense or

in a cllnlcal sense. “This is so for many Teasons: the methogology

»1n(olved may be in questlon, chronologlcal ages are more apt to be

' employed than physlologlcal ages; expectatlonsathat,data obta1ned.from -

[
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L C
:.one subset - of the adolescent populatlon apply to the ent1re world—-’ |
w1de adolescent populatlon have been shown to be.unfounded; 1ack of - . |
cont1nu1ng longltudlnal stud1es obscures trend changes in adolescent .
populatlons. Fourth there are few studies ‘that 1nterre1ate physxoud'
. _ulog1ca1 parameters with learnlng parameters, if 1ndeed any such 1nter~
rélations exist. And fifth, secular trends in physxologlcal events S s

B g. .
g e
o

have occdrred, and are still occurring. - o

J L. ,Impltgazxonu

) A brief survey of the phy51ology of adolescents reVeals that’

¥

the area is relatively unexplored except in-a very few areas such as" ' o

’ * “

growth in hexght, growth in we1ght, and the, ach1evement of sexual

¢ “ 3

maturltyl Secular changes in these items have been ob§erved for at
. (X

. "least-ISO years._ AVerage values for these adolescent phy51olog1ca1

events are preSented; as are the time ranges over whlch,these pheno-- C _g._Tj
o nena occur.' The various_physiological events are'mOre or less:tightly g'_g'd;<\i
-‘ . or loosely linked to each other. Idnhagé:of physiological,events'to';i. o
acqulsltlon of 1nte11ectUa1 powers in adolescents has not been investi-
- gated, or if it has, has not been reported " From the rather sketchy |

data an adolescent phyS1olégy, the follow1ng recommendatlons can be

L4 . e made" ‘y '

flﬁ Boards of EdUcatlon should establlsh PhyS1olog1cal Services

whose funct1on would be the mon1tor1ng of phys1olog1cal para-

' meters, especrally those related to learnlng. Such mon1tor1ng, v', (/ ]




" that these ‘studies will become more prevalent in years to come.
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-

-

w111 requ1re a staff phys1olog1st who can s1ft the yet-to-be

publ1shed literature for stud1es that relate phys1olog1cal

- changes to the educat1onal process.' Present‘1nd1cat1ons are -

. , ) .‘ l o - C L
2. Curriculum innovations-should be made.which will show the

'1adolescent hoy or girl‘%he relationshipfbetween his or her,
oresent“physiological'life-style, and both, what has’preceded

it and what ‘will“follow it. Those:who devise such curricula.

o

must be aware that i):adolescence"lS'a time of substantialv
change in phys1ology«and psychology and ii) that in the bio-
' log1ca1 sense at least each 1ndLv1dual adolescent ch1ld is.. |
\ at any one instant a wholly 1ntegrated human person, that 1s,~ -
that the 1nd1V1dual adolescent is operat1ng as-an efficient
b1olog1cal‘mach1ne w1th1n the 11m1ts of h1s/her'evolut1onary _
and - env1ronmenta1 background, is accomp11sh1ng those b1dlog1- - :
cal events that it should be, and is, furthermore accompllsh-
- ing them in an lntegrated manner. If this statement were not ’
true, then no adolescent chxld would survive to matur1ty
3. Above~all, each-adolescent ch11d must be treated as an*
1nd1V1dua15 whlch he or she most assuredly 1s. The number of
phys1olog1ca1 events assocrated with adolescence, the great
range in time over which these events occur, the great varia- -

t1on in 11nkage between thc mu1t1tude of phys1olog1cal events

in adolescents estab11shes that at-the-b1olog1ca1 level at

A
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& -

least,_each adolescent ch11d is un1que, and unlquely S0 at

Ped

each 1nstant of hlS or her llfe.

@w'If phy51olog16a11y or'maturely.homogenious'ciassroom popuh-'

)

lations are de51red, c1assroom grouplng by chronolog1ca1 age

4
15 the easiest method for obta1n1ng,th1s homogenelty

e

i cautlous_not to impose seyere-11m1ts on the immature ado-

. .

5 & To offset the trauma and hazard of - old methods of measur -

- .

ing organ1sm1c age, Forbes (1968) recommends the use of a
\ .

techn1cal measurlng body content through the use of . sc1nt111a-

EEE A

" . ¥ PO

pota551um - 40" in the body. Slnce fatty tlssue does not con—’

tain pota551um, thlS measurement prOV1des an est1mate of the

(%

proportlons of fat and 1ean tissue in. the body. Pre11m1nary

laboratory tests, Forbes reports, "conflrm trends in body com-

: p051t10n". Thls method wh1ch is non-~ traumatlc and not hazar- "

i .-

~dous may give an index'which 1s as re11ab1e-as‘the conven-

t10na1 and hazardous X-ray technlques in use today ¥

'6,‘ Spec1a1 care must be made when group1ng adolescents in

thS1cal educatlon classes.. P1tt1ng phy51ca11y 1mmature ado-

lescents in. contact sports is dangerous. "One shouldAbex.

lescent because‘of the pOssible distortion of self-image

>

that such 11m1tat10n may create. ' .

7. Al teachers should rece1ve approprlate tra1n1ng in

i‘human.physiology.z The follow;ng‘ltems concern;ng adolescenth

L

)

tion counter that measures the natura11y occurr1ng “Radloscope :
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phyeiology must be. stressed: 1) the acquls1t1on of” phys1ca1

fand sexual maturity as- the baqls of adolesoence, 11) the changes

A

'1nvolved”1n the.acﬁu151t1on'of'phy51cal and.sexual maturlty,

ffand iii) the great variability in the timing of adolescence.

L8, All ch11dren should rece1ve 51m1larvappropr1ate tra1n1ng:in>

e

human phys1ology w1th the stress upon the same 1tems as dis-
. .

, fcussed in number 7 above. "

: b. Above all the umlqueness of every 1nd1v1dual must be made
- { : { v e

5 . apparent- to all ch1ldren ‘their parents, and those who- determine
‘the thrust and direction.of the.educatiOnal program;
'_10. The dlssemlnatlon of 1nformat10n on- ‘these phy51oi0g1cal

phenomeng, as.meortant as they are, should not be con51dered

‘.'gsuff1C1ent in and of themselves. On a day to- day basis the o E }}fLﬁ

e adolescent will need'opportunities to_try out new ldeas¥as
. N i . _ o o ) Lol
”plausible-hypotheses about himself.7 He will need opportunities

! : for . 1nteract10n on a demand ba51s Wlth hlghly quallfled adults."iﬂ

'-ll. The awareness. of rhythmlcal varlations in performance and

-i-
consclousness, at least for the maJor1ty of people, is of releAvf

: 7‘-@ vance 1n the da11y appl1cat1on of.the curr1culum. Early'morn—,

1ng and late afternoon peaks should be ut111zed for the1r res-

;r pective purposes.. The %post lunch d1p" should be av01ded .as . . ff‘

a rule, as a time of educat1onal 1mportance. There may also ’

:

be other areas of relevance here wh1ch are’ not yet known

:




i o E’arly Adolescent |
Cognltlve Functlonlng
and Intellectual

Growth R

- . 1. Introduction o
: I - Q‘\—’ . . [ T T -
- Historically, studies of adolescence have primarily focussed
on a number of standard themes: adolescent identity crises, expres- f

t

r B .
'sions of hedonism, striVings for 1ndependence; sexual discovery, and -

LR

i idealism-romanticism (Kohlberg and Gilligan, 1972). All of these , ,y,'v ;i

~themes were‘subordinate to the maJor standard theme of adolescent s éﬁf,;v -
marginality, adolescence as a period of time somewhere between Chlld-;
hood and adulthood Wlth the adolescent caught in crosscurrents pro--
o 0 duced by a once seeing himself as a child and‘as an adult.i Unfortu-

. 4
A nately, genieral acceptance of this Viewpoint prevented serious scien-'

. tific study and promoted a patent disregard of adolescence as a deve-
lopmentally Vltal ‘and important stage in its own right. Few deVelop-
|
mental theorists since G. Stanley Hall (1916) have . attended to. the : S
e

stage of adolescence as worthy of legitimate theoretiCal elaboration




EARLY ADOLESCENT COGNITIVE FUNCTIONING - 139
AND INTELLECTUAL GROWTH : e

and research.;'Only{rpcentlv have the massive contributions_gf Piaget
-(Inhelder and Piaget 1958) and Eriksen (1963)'sparked_a signiflCant

‘rek1ndl1ng of interest in this developmental epoch ‘ "/</~

]

Where research was pursued, it concentrated on the soc1al-~

: E
“emotional "sturm und drang" in adolescent behav1our and development

»
essent1ally none or merely m1n1mal attent1on to cogn1t1ve funct1on1ng

-

| and development. Yet, remarkable and profound cogn1t1ve changes occur
”during adolescence, camouflaged by the more dramat1c‘soc;aleemot1onal
E transformations, but}closely lntertwined_With and posslblyvdetermining'
them (Elklnd 1968) T | | | |

‘ Early adolescence pr1nc1pallyéthe age per1od between 12 and
st o e
'16 “15 w1tness'tdsmaJor—cogn1t1ve %ganges, elaborat1ons and consol1da-f
: i o
t1bn in €98n1t1ve procesips and intellectual capac1ty - The present

sect1on of this document w1ll endeavour to present a broadly descr1p-
>

t1ve prof1le of cogn1tave funct1on1ng and 1ntellectual capac1t1es dur-ﬁy
rng early adolescence. The ob3ect1Ve is naturally onstra1ned by
' l1m1tat1ons of space, sacr1f1c1ng 1n-depth explanat1on to a descr1pt1Ve

'summarY‘rev1ew of currently ava1lable datavencompass1ng thegever-
: ‘ t
expand1ng area of early adolescent cogn1t1ve deVelopment and funct1on-

ing. Select1ve emphasis of prom1nent cogn1t1ve developmental 1ssues' 5

" and phenomena”will»superSede the sensat1ona1 and obscure; Emp1r1ca11y

supported observat1ons rather than speculat1ve content1ons will serve

as a criterion for 1nclus1on of part1cu1ar d1scuss1on and exclu51on of

.
..




e
.- R e B R — R
S . Lo P . . L. . S B . - K LY )
. . A . L .
- M . -
. . .
i N " ~ b . . ’ A N
W T . . ..

" 140 . EARLY ADOLESCENT COGNITIVE FUNCTIGNING
» "AND INTELLECTUAL GROWTH -
other. ‘Where possible,fan atheoretical viewpoint will be maintained
R . ' o ' , ' | o
since the major thrust is to identify and articulate early adolescent.

cognitive abilities and growth rather than to;explain differences or

‘elucidate causal factors.

- Basic issues in cognitive psychology andvhuman cognitive deve-
o - - 0 : o
——-Iopment over-the entire life span will be included where relevant, but
their treatment;yill necessarily be incompletevand dictated by the Ot
» y : .. 3 . - T :

limited focus'on early adolescence. In effect, a portrait of (early

adolescent cognitive functioning and development will be painted with

a.narrow brush. If human cognitive development and intellectual growth

can be likened to a film, complete with plot,‘a beginning and an-eng,

‘_ our presentation will con51st of an edited strip The‘obuious strength ‘
of this approach is that it brings into- relief a critical developmental
S span ‘which may be obscured within a broader portrait of development.~
-t The obVious limitation is’ less of the richness and tangle so character- ol
-istic of ‘the full cour;e of development. :
ﬁCognitiOn" "cognitive functioning", and "cognitiwelproceSSeéﬂ
are terminologically 51milar yet ‘vague concepts. Their definitional

",

.variants seem to depend on who used the terms and for what purposes AR
To facilitate a modicum of meaningfulness, Berlyne S. (1966) broad defi-
nition of cognitive processes is. deemed appropriate 51nce it accounts, ‘

in some part or other, for many of.the spec1f1c topics entertained

o

throughout the remainder of this section. - He see§ "cognitive processes"
|

- as embodying all elementary and interactiVe processes whereby human
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| knowledge is acquired'and maintained, principally the processes of .

,attention‘and perception, memory problem solving and thought.‘ To a
limited degree, the present review will describe the develepmental
nature and role of these processes during adolescence.

Early adoIescent cognitive development and- 1nte11ectual func-

- tioning will be triangulatedsby analyses reflecting the approaches of

three méjor research and theoretical traditions One " such tradition

»

1s represented by the monumental psychometric efforts of the mental

-

test movement (Bayley, 1970). - Another by the Genevan school, whichx
emphasizes the qualitative and dynamic developmental intricacies and
changes in dimensions.of thought (Piaget, 1950; Inhelder ard Piaget,

1958); And a third point of;departure is represented"hy‘thd:recent;
but prolific, outpouring of research into individual.differences‘in'
cognitive.processes, the topic of "cognitive stvles" (Kagan\and;Kegan,
1970). - | '

-

The psychometricians' contributions to our understanding of

..adolescent cognitive growth and functioning was - purely a byproduct of

their concern for test development and validation.v Substant1Ve issues

‘1n cogn1t1ve processes were subordinate to measurement methodology and

- rigour. Creating and refining indicators of mental ability_and.lntel-.o

. : : - I : ‘ - 4
lectual growth: the standardized IQ test, tests of primary mental
. Y . ) o 'v - Vf s
abilities, and the like, thelpsychometricians left an artifactual’
. ok : |
‘legacy of statistical, normative describers of adolescent thinking

capacity and intellectual gréwth, In addition to quantitative .
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description of intellectual growth spanning human deVelopment includ-
~ing the adolescent years, they have gathered data bearing on the
relative constancy of 1ntellectual capacities as a function of age,
the differentiation of mental abilities,pthe impact of seX'and other

demographic characteristics'on intellectual development, as well as

. CTOSS- generational, CToss- cultural differences in intelligence . The

heuristic and practical import of their observq$ions for understand-
ing adolescent cognitive'capacities and for predicting achievement,
and behaviour will be subject to review. \
Even'though one recognizes the importance of the psfphometric
view of intellectual development'and capacity,va'study of the contribu-
. tions of the psx&hqmetricians shows that their methodological quanti-.
\tative focus fgils to capture the profound qualitative transformations,f
occurring in thought during early adolescence.- What_static.measurement

of intellectual capacity~obscured was the uniquely adolescent emergence.
of formal operational thought (Piaget, 1950). Working within the ‘con~
text of a Wide-ranging theory of cognitive development and utiliZing
data gathered for over a half-century, the Genevan school's view of
adolescent cognitive functioning attacks questions of growth in abstract’
‘. o formulations and logical thinking, evolvement of thought about one's

' 'thinking, capacity to divorce a subJective view of phenomena from

obJective Views, and the expansion of adolescent perceptions of ‘time

and space. A r1ch tapestry of abstract thinking and cqnceptualizing .

is woven during the adolescent years which sets the stage for mature

*

adult cognition.

3 157
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. )

"An apprec1at1on of both the quant1tat1ve and the qua11tat1ve

-

approaches is necessary to structure a whole and valid prof11e of ado-

- 1escent“cogn1t1ve functlonrng (Blk1nd, '1968; McCandless 1970). Where."
the quant1tat1ve ~orientation is deC1ded1y psychometrlc, d1rected toward
statistical descr1ptors‘of adolescentﬂlearnlqg capac1t1es’and mental |

organization, the qualitative approach -is oriented toward exposing‘sub-

<

stantive transformations in thought, -the dynamlcs Qf‘COgn1t1on. Where

the quantitative view emphaSizes IQ, mental abilities, agh other quanti-
fiable ahd static entities, the qaalitative view presents data circum--
. scribing the flux'and'process.characteristipé/pf thought. Where the
former controls mo%ivational,tperceptual ahdrdther yariatiohsﬁto.purify A

its measures of ability, the. latter attempts to synthesize and stress

their contribution to thought processes., - Where the quant1tat1ve v1ew

[N

is centring ‘on what Cattell (1941) and Hern (1968) refer to as

“_‘T"" "crysta111zed 1nte111gence", ‘which seems tb be funct1ona11y re1ated to

enV1ronmenta1 arrangements in ch11dren s learning, or due to. formal
'edUpational intervention, the QUalitative oriehtatibn emphasizes‘
"f1u1d 1nte1;1gence", cogn1t1ve funct1on1ng wh1ch seems. to develop W1th
minimal cultural 1ntervent1on. Where the’ psychometr1c1ans' 1mportance

- in our understand1ng of adolescent cogn1t1ve funct1on1ng seems to have
i

reached a saturation point, or at best a plateau, the influence of

the cogn1t1ve developmentallst is of increasing 1mportance as ev1denCed

[y

by the growing numbers of ‘students of child development attracted to

- . .
y .
L

* research in the Genevan school mold., "
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While both the qmantitative‘ahd qualitative ;pproach to’étudy.ﬁ
of ?doleécent cognitive functioning have sought broad, normative desi.
cr1pt10n of- the substance and development of thought, they neglect to
deal with individual differences in thinking and problem solv1ng A

small but vocal group of cogn1t1ve psychologists have attached them-

~selves to research designed to 1dent1fy and elaborate a var1ety of

"atyles“~wherebygindiv%dualseptoeess—;n£ormat;on~£Me<squ, 1070)

De-emphasizing cognitive abilities, though acknowledging tneit impor- ‘

tance in cognition; they gite greatef weight to individual varlatlons
in'"the‘manner and form of cognition" (Kegan, 1971). Their emphasls
serves as a bridge between the behavioural dimenéions of cognitiOn_end'
motivation,.adding substantially_to’our_understanding of_cognitive/

' funotioning. .Since the paSt decade has seen a ttemendous uﬁ?urge.in
“the identification'and elaboration of meny cognitive~stfles, many lack-
1ng s1gn1f1cant repllcatory verification, we will l1m:t our d15cuss1on
to two of the more prom1nent1y researched and val1dated 1ndiv1dual d1f-
‘ferences in 1nformat1on-process1ng, reflect1V1ty 1mpu151v1ty and f1eld
dependence-lndependence.-

2. Quantitative‘Aspeots’of Cognitive.Demelopmen;

During,Early Adolescence

-

L]

Lo BaA.co. St/tua,tunwt V«tewb 06 ZnteCchence

5 .
Wlth1ﬂ the 1ntr1cate matrix of human development, 1nte111gence
'e
serves as an 1nf1uent1al mediator, 1nte;act1ng in complex ways with

other develOpmengal factofs to facllitate,'condition, and modfy patterns

159
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of developmental organization and change (McCandless and Evans,- 1973)
Inte111gence varies in def1n1t10n from the patently operat10na1 "intel-
11gence is what 1nte111gence tests measuge", torthe ‘sublime "...intel-

lectual capacities based on central processes hierarchically arrahged

within the intrinsic portions of the cerebrum. .. (processes) approxi-

mately analogous to the strategies for information-processing and o oy

action with which electronic computers are programmed" (Hunt, 1961).

A definition suitable for discussion of adqlescentdintellectual'fune-

-

tioning would identify intelligence as a learning aptitude closely
g .

allied with abilities to formulate abstract higher-order eoncepts and

q

to solve problems.

A number of basic structural views of intelligence have been

formﬁlatedtover‘the'past half-century priqpipaliy by psYchometricians
interested in the creation and development of tests fofjmental_ability; '

Where ‘'some, such as Spearman (1923), consider intelligence a genetalu

= - . ’

and uhitery eapacity, others describe“the structure of intelligenee as

a cohposite of many different abilities (Thﬂrstohe, 1938), while\ftili /)

another group considers. intellfgence as that which iS'limited by the

4

- number of tests constructed ‘to measure. discrete mental SklllS sampled

I '

. from the vast pool of spec1f1c human ab111t1es (Gu11ford, 1966

__Thomson, 1952) , ’ . : ,
Spearman ] (1923) theory ‘of intellectual structure is based
on a personally developed factor ana1y51§ of the thenvayallable_mental_

test data, 'Aécording to his observations, relationships between

‘ ‘ R

160
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— e

~various measures of mental ability can bg accounted for in terms of a

[ 3

"general intelligence" factor which he Lﬁbels factor g. However, per- -

‘formance on any given task 1s not entirely‘a function of g, but‘invol- 4

. - ves additional factors. Given, say, a mathematical reasoning task,

performance would be deterﬁ\ned by the 1nfluence of g - S1, while per-‘
formance on a verbal reasoning task ‘would be determined by the 1nfluence5

of g - 52- Correlatlon between both tests can be attributed to the

common influence of the g factor, while absence of a perfect correlation

-

is accourited for in terms of the-independent.and unrelated s factors

specific to each task.
, g _ i .
Reacting to what he considered oversimplification in citing '

- . w
4" e

1ntelligence as a unitary capacity, Thurstone (1938? formulated a multi—

factor description of 1ntellectual structure based on his factor ana-~*
lytic procedure which identified seven primary mental abilities. ¢ S
» . Ny
number, word_ fluency, merba} reasoning, memory,reasoning, spatial .
o

‘ﬁreasaringg and perceptual speed. He dev1sed tests which ostensibly

" measured variability in each factor, These test$ are known as‘the”' N

Thurstone Primary Mental Abilities Tests (PMA). They demonstrate
P .
Varying degrees of relatronship among each other, un1nténtionally sup~

porting the bperation of a general 1nte111gence factor, yet presence

L]

~of somewhat higher correlations among different subsets of these seven

tests indicates support for a group factor theory.

Finally, the sampl;ng conception of intelligence is compatible'

. with data,presented in support of the\other views, HoweVer, rather
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' _than propoSing a distinct and limited array of factors accounting for -

- test performance, this’ poSition would equate intelligemte to all speci-f

fic abilities reflected\in any given test.. It maintains.that group

. N . \

factors.are_artificial, fictional constructs of intellectual structure,v
created as an explanation for the common;testing'artifactfoffoﬁerlap
» in particular discrete mental -abilities measured by various\instru-'

ments. A logical conclusion of this approach, evident currently in

the work of Guilford (1966) is the unimpeded generation bf as many ,

¢ -

'mental abilities as there are tests which overlap in their sampling of

i

; _ : , . v
specific abilities. * - . : .

These'three positions have~implications for the interpretation' -

of empirical data® gathered to assess the developmental regularities

and variations in intellectual capacities. They Were necessarily

Co

reViewed to provide a sound framework for understanding the quantita-

tive dimenSions of adolescent cognitive functioning and development.

0

Rew,ew 06 Me,thodology in Inte&agence Te&tmg

‘ f' Since the maJority of'descriptiVe studies reViewed in the fol~

lowing sections rely on measured intelligence as a principal dependent‘

t
] 3 .

. variable and descriptor of adolescent cognitive capacity, a brief

LreView of methodology in 1ntelligence testing is indicated E -

The chief dilemma posed in draWing general conclu5ions @bout

the course of intellectual development, differentiation of”mental

' ability as well as IQ constancy,is the extraneOus impact of differen~ Co

ces in measurement dictated by the test taking abilities of children

‘8
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a

' and adolescenfs.‘ Whlle tests of mental ab111ty Ln ch;ldhood are indi-

v1dUally adm1n1stered and 1ess llkely to- demand verbal performance the

adolescent's ablllty to inh1b1t d1stractab111ty, use a pencll and

respond to verbal 1nstruct10ns Just1f1es the use- of group ;ntell1gence
P ) o

- testing as a conven1ent and economlcal means’ of ga1n1ng eV1dence 1nto

13 ’ .

S

read1ng problems or who "does not speak the\language‘of the’ test well,

will. dn,verv noor1y4 In add1t10n partlculargpersonallty features ‘may

-

>

.

L)

A S \ S e . K
1nterfere w1th a va11d 1nterpretatlon of ' 1ntellectual capac1ty based

<

_on test results. For example, Yamamoto and Dayls (1966) tested approx1-

i

mately SOO studénts in fourth seventh tenth, and twelfth-grades a&ja

w

Alarge suburban Amerlcan mldwestern school on-the Task AnxLety Scale for

Children - (H1ll and Sarason, 1966) and the Kuhlmann—Anderson Group Test

¢

of Inte111gence‘ Overall, the 1nte111gence.test scores favoured the

.

low anxious group by 8.0 points" wh11e at the twelfth grade level the .

"

e
*. =

low anxlous group outscored the h1gh anxlous group by 16. 4°polnts. The e

' authors speculated that the stronger d1fferences in the twelfth*grade'

reflect the deleterious” effect of ant1c1pat1ng graduatxon qhd college

: entrance._ Measures of motlvatlon, coupled with 1nte111gence scores,'

4

have also led to?more eff1c1ent pred1ct1on of achlevement among ado~‘y

*
y -

lescent groups (Holtzman and Brown, 1968,4Khan 1969)

Faétors cOmpdlcatlng valid 1nterpretat10n of 1ntellectua1 .
AR 9 \ . e b »
growth curves 1nclude betWeen-teSt variations of test- 1tem content,
| . K -

the use of dlfferentlal measurement unlts, test d1scr1m1nab111ty,,a$

¢ : a

. -
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-well as the often 11m1ted ceiling of d1fferent 1nte111gence tests.

These difficulties are aggravated by the distinctive construction of

R

tests adm1n1stered to. vary1ng age grouﬁs. Before 1nte11ectua1 growthz

curves can he described us1ng these data they must be transposed into

comparable unlts, a procedure fraught w1th no small perlls for inter-
pretat10n (Bayley, 1955) . o . “p. R ‘ b "_

-

/ ~ The 1nterested reader can Judge the dlver51ty of 1nte111gence o

‘' r

‘test types and their d1fferent versions by referral to the S1§th Men-

A

el o+ -

tal Measurement Yearbook (Buros, 1965) which reviews ov%r a 100 d1f- BT

ferent 1nte111gence measur1ng 1nstruments. The c1asS1f1cat1on is age-

- v .
I - .

' graded and typed accord1ng to funct1on._ Recently Johnson and Bom-
. - marlto (1971) produced a 11ke-m1nded reV1ew ent1t1ed Tests and.MeasufE-
' ment in Chlld Development A Handbook wh1ch prov1des an eXcellent fxé;,
o N R -~ DI
B coverage of more cS@}‘mporaneous attalnmeﬁks i thls area of personallty
. &a‘c '- S . P - - . . . . s \
méasuremente ’ . “‘ﬁ%‘% - oy K e

o v
. . . ) e’ - , : o |

ik Ra,tu 06 Inre,teee,tuaz Growth Du/u.ng Mofescepce ., T

Age trends 1n 1nte11ectUa1 ‘growth have consumed a2 sub ant1a1 | "‘f |
. ’ M - ’no . i . J
A proportlon of the. Mental test movement's energles. Whlle the psycho-
I . [ Cae ! " " ‘A_ L
- 'metr1c1an’s Pr1nc1pa1 emphas1s dlctated a concern thh 1nte1§ectua14 RN

» &

growth rates over ‘the ent1re developmental sPan, of neCe551ty, flnd-

T 1ngs bearlng on developments durlng Iate ch11dhood and early adolescence

| E were. generateg. In feneral, the evzdence supports the almost akron;tmc S,- ‘f
expectatlon that intelli igence 1ncreases*through ch11dhoo

ST ———

’and early

T adolescenceh w1th older ch11dren, on the average, more 1nt .1ectua11y

\

capable than younger.

: » - L ’ e o
N . . . P ¥ . B . P DA
. N . K . . . {. -
. & L . S A - . 5. L : .y .
A . S o sl et 6 9 ¥y ore . g S . " *
. L . . - - . s . . : N
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.o Two‘major'methodological approaches peculiar to.dévelopmental

,stud1es have- generated data useful 1n mapp1ng the c0urse of intellec- ‘Vv[ "p”

1dlosyncrat1c methodolog1cal d1ffereqces y1eld spec1f1c and distinct -

L]

_ conclusions regarding the course of mental growth _ ) s

o

-

!

' spec1f1cally relevant to our concern w1th adolescence, Bayley (1949)

The long1tud1nal approacn utlllzes per10d1c sampllng and test—
1ng of the- same group of subjects over a g1ven 1nterval of time. The'
ep1tome of thls approach is represented by the Ca11forn1a~Growth

Stud1es (Bayley, 1951) wh1ch charted 1ntellectual development over the ‘

-

11fe span. Bayley (1955) ma1nta1ned cont1nuous contact w1th subJects v

\.
.from birth through m1ddle age, not1ng that 1nte111gence 1ncreased
i

\

through 26 years of age, when 1t levened offand rema1ned constant

through age 36, -the term1nal age for the purpOSes of her study. More

points out that 1ntellectual growth dur1ng late ch11dhood and early
adolescence 1s negat1vely accelerated reflected by relat1vely smaller -

1ncrements in 1ntellectual growth w1th each pa551ng year. McCandless '

,f

(1967) rev1ew1ng the 11terature chart1ng age-trends in 1ntellectual
growth also notes that the pattern of growth follow1ng approx1mately o

102 years of age 1s characterlzed by-a progress1vely slower rate

’

Whlle SOme 1nvest1gators report a sl1ght*reversal in. the- rate of nega- B
t1ve acceleratlon dur1ng the preadolescent per1od (Freeman and Flory, -

1937; Terman and Merrlll 1937 Wechsler, 1950), and nake an attemptw_v.

o

'to relate it to the occurrence of the phys1cal growth spurt .,L-\

/
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inteilectual growth'appears to be continuous and even rather than-
' sporad1c and d1scont1nuous
f:H' _71 ( ‘__ Cross sect10na1 cohort stud1es of 1nte11ectua1 growth are typ1-

- fied by the research,of J0nes and Conrad (1933), who admlnlsgered‘the

Army Alpha'Intelligence Test to 1,191 sdbjects“ranging in age from 10

F | to 59. Their resultsérevealed a. rapid increase in mental growth through
age.sixteen, followed by a considerable retrenchment in growth rate.
~ At twenty-one, a downward . trend in the'rate of growth was'established
Shock (1951) in a 51m;1ar study has generally validated their f1nd1ngs
'fv I . Zubek and Solberg " (1954)‘contend that adolescence represents a .
period. of peak efficiency for~most mental funct1on1ng. Test of 1nte111—

v

‘ gence as well as ach1evement and apt1tude tests which requ1re speed
’ l

~concentrat1on and the ma1ntenance of attention are 1dea11y suited for
! |
thls age group. Performance on such tests shows a rap1dvdeter1orat1on

- - thereafter Power tests show 1east deter10rat1on in performance and -
!
'__'b -+ do occa51ona11y demonstrate 1ncreased prof1c1ency with age, part1cu—
larly tests of vocabulary and genera1 1nformat10n ‘

More recently, Scha1e and Strother (1968) have 1eve11ed a
persua51ve argument cr1t1ca1 of the substantlve observatlons regardlng
1nte11ectua1 growth generated by a cross -sectional cohort meéhod typ1-
fied by the Jones and Conrad (1933) study. They suggest that numerous

.-uncontroliedpfactors,ksuch as generdtional differences in educational
attainm nt. and ther socio~histericai variations,lprovide an invaiid A

U : : . A A
description of Jcognitive growth. ‘In support of their argument, Schaie

/.

'1616 R
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and Strother selected a strat1f1ed random sample of 50 subjects from ' h e

every fifth- year level between the ages of 20 and 70 Each subsample

~

Was administered both a test of'Prlmary Mental Ab111t1es (PMA) and a

Test_ of Behavioral ng;drgzrseparated by a seven- year 1nterva1 Ana- b

lyzlng the results by way of a cross-sectional approach and prOJectlngh

: cent cogn1t1ve growth.

curves of 1nte11ectua1 functlonlng using the seven- year 10ng1tud1na1

data, they note marked dlscrepancles in the course of mental growth

4

generated by these twouapﬁroaches.' Overall, ‘the curve for 1nd1v1dua1

}ongitudinallgrowth remained steady,'increased for a longer span of

time, and fell less sharply than the curve based on cross-sectional

’ . . 1
cohort comparisons. »

While their reSults were gathered usingia iahple heyond the age
ldmits describingfadolescence a. general implication wouid be that ! .
these d1fferent1a1 methodolog1ca1 approaches applled to adolescent popu—
lations such as in the Ca11forn1a Growth Stud1es and the Jones and Con-
rad cross—sectional study,present somewhat dlfferent'v1ews of4adoIes-
* Green (1969) conducted an essent1a11y slmllar research evalﬁa-
tlon of the d1fferent1a1 1ntellectua1 growth curves generated by the o

two approaches using Puerto Rlcan subJects to whom a- Spanlsh language

version of the Wechsler Adult Intellrggnce Scale (WAIS) was admlnls-

tered The full scale scores for- hlS subJects indicated a contlnuous
v )
Tise from age slxteen through age 40 not reach1ng some term1na1 asymp-

tote at age twenty-one as Jones and- Conrad (1933) had suggested on the :

—&
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‘basis of their cross-sectional data.

. ch11dren ma1ntar§1essent1a11y the same re1at1ve status w1th1n their

age group as they grow older? Whlle related to ear11er d1scu551on of
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.

iv. 10 Cons tancy

To what degree is adolescent IQ stable and unchang1ng’ Do

intellectual growth rate during adolescence, these questions focus

- more on individual developmental variability in intelligence than on

T tive status in 1nte11ectua1 functlonlng with 1ncrea51ng age, then IQ

'1ng the strength of re1at10nsh1p between obtained IQ scores on ‘the sepa-

 rate occa51ons. H1gh correlatlons are 1nterpreted as "evidence - of IQ

i

' E re1y on the 1ntercorre1atlon of scores obtalned by way of dlfferent B

'able'measure of 1nte111gence, valldixxlndex1ng IQ over broad developmental

t

~ -

normative characterization of adolescent intellectual growth. If empi-

rical data can be mustered which support maintenance of the same rela-

-

can be assumed a re1at1ve1y re11ab1e 1n31cator of mental ab111ty at

\

1ven age'levels and of red1ct1vegva1ue for later develo mental eriods
g4 7 p . . pm pe:

(Ausubelxand Su111van 1970).

-

Usually, stud1es designed to establlsh the stab111ty of- IQ over
/

_time test and retest the same.ch11dren at dlfferent age levels, assess-

constancy whlle low correlatlons 1nd1cate 1nstab111ty Stud1es which-

*

. -

test types say a measu'e of pre -school 1nte111gence and performance on

(
the WAIS y1e1d relatlveIY\l r~1nd1ces of IQ constancy.(Bayley,lQSS),

than a procedure utxllzlng- e same measur1ng 1nstrunent applied tp the

same group ’'on two Separate occasions.” Absence of a uhlversally app11c— . »
|

.

o= -
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-

spans, limite firm conclusione;absolutely verifying-or contradicting
’the concept of stable IQ. Pinnean (1961) cites that current evidence .
eUpporting I1Q constancy is mlxed»and inconclusive, owingipartly'to
methodological approachesland test differences used at varioUs ages.

! . T .

At best, the mental measurement truism that the older the
» 1

child when initially tested, the shorter the time interval betileen .

" initial and subseQuent testing, then the éreater the predictive accu- -
racy of the initial test, generally appl1es to the body of research on
IQ stab1l1ty (Anderson, 1939 Bayley, 1940; Bradway and Thompson, 1962
Honzik et al., 1948; Meyer 1960)

General observations such as Bayley S (1949 l968) indlcate
intelligence test scores acduire sufficient'stability to serve asjuse-
ful predictors only when ch1ldren reach school age : Honzik et;al
(1948), who tested the1r'sample as pre-schoolers, in elementary grades,

_and as adolescents; found support'for increasing stabilization of intel-
ligence with increasing'age. ‘While individual fluctuations in IQ were
quite common, children retained essentially the same relatiye status
“within the1r age -group. _ ‘;{ R ‘{ .

Test1ng lower mlddle-class children at the elghth and e1eventh~'

i

- -grade levels over a- three and a half year 1nte€ya1 Mayer (1960) found

overall Pr1mary Mental Ab111t1es Tests (PMA) correlated 82 over thel
two occasions, wmth word fluency demonstrat1ng least stab111ty
Bradway and.Thompson (1962) correlated scores on ,the Binet and

. . T

WAIS for their sample ‘of adults with their pre-school and'addlescence

)
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intelligence scores. While pre-school. intelligence scores correlated
.59 with the Binet and .64 with the WAIS, measures of adolescent intel-
ligence correlated .83 with both tests. iSeeﬁingly, adoiescent’IQ
serves ‘as a relatively sound predictor of adult intelligence, but it

'should be added; a significant amount of variahility at later age is

left unaccounted for. In thé case of Bradway.and Thompson's study,
35 per cent of .adult intellectual status cannot be predicted using //
adoiescent'intelligence scores.

USing test scores obtained on the WISC (Wechsler Intelligence-

Scale for Children) for 173 normal five through thirteen -year- olds

on three occaSions separated by yearly intervals, Klonoff (1972) dis-
E covered only one statistically significant difference in eighteen
between-year comparisons of mean fulleQ; Of the nine possible hetween4.~
two-yedr compariSOns,-only'two differences emerged as.significant.
Strength of the correlations increased with'advancing age, with greater . ;..
instability_demonstrated byithe Xﬁ#"%Frhsfﬁéiéxtha" the older.. Cdmpar—» Vﬁér
ing low iQ suhjects.to their high IQ counterparts failed tc‘yield any
_consistent trends in IQ change patterns. Analysis df the reIationship -
.betWeenfmagnitudes of correlations:and the interval between testvpericdé/? s
demonstrated.a‘perfect'invegse relationship. | )
Whereas;overail-IQ indices demonstrate increasing cbnsistenCy.
with advanciné age, tests designed to tap ccmponent nehtallabiiities,;
€. g., Thurstone's PMA, reflect little stability through the fourth- .

grade. Bennett and Doppelt (1951) and Meyer (1960) 9ffer evidence that :

o




such component factor, tests of intelligence only acquire. sufficient

156 | * EARLY ADOLESCENT COGNITIVE FUNCTIONING
> ' AND INTELLECTUAL GROWTH

-~

stability ‘to forecast adult aptitudes during tﬁe'eighth-gféde for boye,_

with lower stabilify indicated for girls'(Meyer and Bendig, 1961).

if one thinks in terms of broad categories of measured intelli-

gence.such as lbw, moderate and high IQ, Blkindr(1968) notes that

Stability of IQ has been largely demonstrated. 'Howeﬁer use'of abso-

e
a

'A

lute scores reduces pred1ctab111ty of IQ with advanc1ng years, for

»

chang%s do take place, partlcularly among those who' score within the

“middle ranges of standard IQ test Most observers make sufficient

error in prediction to accept the unequlvocallty of IQ constancy w1th

age.

T Uiéﬁuenua;gi.dn' 0f Mental Abilities During Adbﬂucence

A question fundamentallto and anficipated by our earlier expo-.

sition of structural theories of intelligence is whether intellectuai
. \ :

etructure changes wi th age. Iﬁ effect the'question addresses itself
to d1fferent1al evo{yement of special mental abilities, and at one
level. can be translated into the charge that intellectual ;tructure is
transformed from a Spearman -like model of 1nte111gence ‘characterizing
younger bhildrenlto a Thurstone-like model characteristic of older -
ch11dren ‘and adults. In sum, the differehtiat{bﬁ hypothesis states

that mental ab111t1es prollferate and become spec1al1zed W1th -age.

Burt 61962/1921) reviews factor analytlc data di t1ngu1sh1ng

- the relat1z\b;fntr1but1ons of general 1nte111gence.fact rs and spec1-

fic mental ability factogs (Spearman's g'ahd s factors))to test -

171
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'performanée.on'tasks involving mathematical abilities,'verbai abili-
'ties,.andsmannal.faciiity. His‘iindings generaliy support the dif-

ferentiation hypothesis since'oider school children and college'stuj
dents exhibited a more pronounced use of s factors'tnan did.younger'

children. It appears that as age increased, the importanee of the g

factor decreased in intellectual performance.

In his studies of’nine,‘fWeI7e7“aﬁa‘fifteéﬁ?7éarioIa‘EﬁiIdren,-
Garrett (1546) administered a; array of tests designed to measure
retention, verbalaand nnmerical reasoning ability.A.He discovered
significant drops in the importanee of the general intelligence factofﬂ
between the extremest age groups.. Where for the nine-yeartoldiboys '
the g factor was involved .31 in accounting for performance'variabi-
lity over'the three'tests, it dropped to .12 fOr_the'fifteen-year-olds.
For girls,»the respective drops'from age nine‘to'fifteen was ,31 to
9. |

Sanpling eight throngh eighteen-year-old subjects, Freeman and
Floryf(1937) discovered differential growth rates'on each of\four

scales: Vocabulary,‘Analogies, Completions, and Opposites (VACO);.

Later conversion of these scores to standard deviation units by Con—"

rad Freeman, and Jones (1944) revealed that the period between ten

e and sixteen was characterized by greatest growth rates for C ompletions,

second for Qgposites, th1rd for Vocabularx, and least for Analogies.

Numerous studies by the creator of the PMA have also demon -

strated progre551ve differentiation of mental ab111t1es with kpcrea51ng

'

172 |
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_age (Thurstone, 1938; Thurstone and Thurstone, 1946). For‘example!
:Thurstone'and Thurstone (1941) identified six primary,mental abilities
among kindergarten children, seven among seventh- grade children, and
nine such factors among college students. Others (Heinonen, 1963;
‘Ljung, 1965; Werdelin, 1966) using factor-analytic methods report
* demonstrable differ:ntiatiOn of intellectual abilities.- o

., .
__During preadolescence and adolescence1 vocabulary, general

reasoning, and ar1thmet1cal ability reach asymptotic levels of develop;
. ment- (Conrad, et al\, 1944; Garrett, et al., 1935), W1th~vocabulary
'growth and ability to understand sentence structure growing at a more
rapid rate than general reasoning ability £Conrad, 1944).
Inygenera]} the differentiation hypothesis appears to hold up
rather well to empirical test. However, it has been somewhat discred-
~ ited by observations of increasing integration of -intellectual func-
tioning with advancing'age (Cohen, 1959; Cropley, 1964; Ljung, 1965),

Cohen tested children aged sevep; ten, and thirteen with the Wechsler

Intelligence Test'forAChildren (WISC) and compared their performance
to six-year-olds. Comoarisons did not yieldWany'signifioant ohangesA
with age supporting the differentiation hypothesis, Both children and
“adults exhibit the ‘same factors in intellectual functioning, with
adults demonstrating more of the general 1nte111gence factor than chlld-'
ren. Cropley's (1964) research with ten and twel!e-year-olds using

. _ : : - v
the WISC found equivalent factor structures with an increasing tendency . /

/

_toward integration with advancing»years. Ljung f1965)_suggests that

173
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'1ntegrat1on increases not only between the varidous component aﬁglltles‘
def1n1ng 1nte111gence, but also occurs w1th1n the various abilities.
A.recent factor analysfs bf the SRA's PMA test scores for three.
age groups grade 7. to 8, 9 t0.10, and’ 11 to 12 ch11dren ‘revealed that
organizational patterns.character1st1c of adult 1nte111gence emerged
'pr1or to early adolescence (F1tzgera1d, Nesselroads, and §a1tes;-1973);‘

' ‘ L. . s . .
Attempts to resolve the differentiation-integration controversy

‘in cognitive development are represented in the work of Green and Ber-
. kow1tz (1964) and Burt (1954), who recommend a more carefu1 ana1y51s

i

of the p0551b111ty that cogn1t1ve development follows a pattern of

-

generalaty in early ch11dhood and during e1ementary school years, .
/ﬂacqulrlng greater Spec1f1c1ty during the preadolescent and adolescent
years, followed by a perlod of consol1dat10n and integration of spec1-
“fic abilities dur1ng 1ate adolescence and young aFulthOOd |
At present, with regard to the d1fferent1at10n hypothe51s, the
overall evidence appears to. support a p051t1on of 1ncrea51ng d1fferen- '
. t1at10n of cogn1t1ve ab111t1es from early 1nfancy through early ado-

‘lescence. The 1ncrease seems to be less due to educatlon and more

-

clearly maturat10na1 in nature, a content1on wh1ch would be in keéping
. with the Plagetlan v1ew of cogn1t1ve development (Inhelder and Plaget,

1958)

oA

ks Rébfc&sentaﬁve Diffenences in Adolescent TiteLligence e
o - o - .t e

{ , : ) - .
Since it is beyond the scope of this paper tq tracé the entire

. Lo -
o L . , ‘ ~
s & . : A * .o
. . . . ® -
.o - o 1'7€L ) \
. ) s
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11terature addressed to sources of variability in inteliigence, such

as sex and socio- econom1c factors, these will be exam1ned se1ect1vely

Stud1es of ‘'sex differences 1n overall 1nte111gexcezamong ado—

. lescents demonstrate 11tt1ev;n the way of advantage“for e;ther maies

or females (Terman and Tyler, 1954). This observatlon is not parti-

cularly Surprising,'since construction of'tests indexing general

]

intelligence includes a deliberate strategy to e11m1nate items with

specific content favourlng e1ther ‘one or the other sex. Consequently,

absence of a sex difference in’ tests of general 1ntell1gence is proh-

~
o © b4

ably witness to successful implementation of this strategy.

Analysis'of component mental abilities, however, reveals the

emergence of sex-related patterns in performance. Where boys are more

likely to attain higher-scores on quantitatiye and spatidl tasks,

o—

, o . - : | .
girls excel on tasks which contain a strong verbal component (Hav1g-

hurst and Breese, 1967) ' Bayley (1968), whose California Growth

Studles have been rev1ewed ear11er, found that .16-year- -old females

: exhibxted clear super1or1ty on WAIS subscales and scored. hlghly on
. o © ) 0

’/ ¥ M . . ) . .
verbal factors, whereas males scores higher on spatial and arithmetic -

. tasks.a
7- .'oifferences in«particolar_”prinarylmental abilitiesﬁ’havelled
Henaik (1963) to.HYpothesize‘differential growth rates in inteiligence
'between sexes’. Brpner and Olver (1963) stud}ing’categorizing ability

in school-age children, observed that girls were superior to. boys

through the sixth-grade) where their advantage’diminished.“-In a

t

o A
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study of gifted ch1ldren, males’ were better able than females to reta1n
high 1ntellectual status (Terman and Oden, 1949) .*L1kew1se, males are

more often IQ ga1ners “than females from adolescence to adulthood_.

-

)

0

(Bradway and Thompson, 962) _
& . " . . .
Elklnd (1961a) found prom1nent sex d1fferences 1n the. develop- ;.

’

ment of quant;ty concepts, when exam1n1ng his sample of . h1gh school and.

!

ollege-age subjects, whereas these differences did not appear in a

: amplerof*elementary-school—chrldrenf-Gonsrstxnﬁ%#aﬂ#rl%HeﬂalA}Ae

uatlon Térman and TyIer (1954) rev1ew1ng the literature ofn sex dif-
ferences to that time, found adolescent boys to be more: fac11e in

sc1ent1f1c and mathemat1cab ach1evement tasks, wh1le g1rls ma1nta1neda.

-

superiority on verbal tasks. : .

Emergent sex dlfferences in component mental ab111t1es aurlng“
_adolescence reflects the 1mpact of socloculturalsex-typlng of anterests,

' rather than true d1fferences in mental capaclty The nature of the
‘

affectlonal relat1onsh1p between parents and child appears to be a key
moderatrng var1able in ch11drens' 1Q. Hen21k (1967) reports strong o 1

correlations between parent and Chlld'S IQ when parental ab111ty was I

high,. where prom1nent dlsplays of maternal concern were év1dent, and

when both parents were concernéd with the1r ch11d's ach1evemento .

.
g

_ Other studies have found that®male 1Q wa50p051t1ve1y correlated w1th

| early maternal,affect1on‘t81ng, 1963; Bayley and Schaefer, 1965 w

3 . . ¥ 1
! . . . . 0! . |

Bayley, 1965) . S . o , . . -

~ . v . ‘

Ross and Palmer (1970) in an exten51ve exam1natlon of data-i- ’; -
-— " / ’Y . \ N . . ‘
pooled from f1ve maJor developmental studles of ch1ld development v -
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assessed factors which gave rise to 1nte11ectua1 change, whether to

L]

raise, maintain; or.lower IQ; Inte111gence test ‘scor'e results were

available dn. the research subjects when they were 6 123 and 17—years~_ o

”

o “old. Some subjects were born as early as 1921 nothers as 1ate a% 1951

oy .v~
A‘I

- i

B Ga1ns were most -evident in the case of girls w1th brothers, boys w1th
-much o'lder brothers or sisters, and fr;st—born ch11dren. Wh11e Boys

’,.from broken homes ga1ned lessvthan boys from intact homes, girls»weref‘ﬁ
. : . - . y -

. exhibited,a strong positive correlation, the greater the gain the

'higher the status. From'then on through age seventeen, social class

.

was not 1mp11cated as a factor 1n IQ gain. In a generhl maﬁher- the
: )

} re1at1onsh1ps between IQ ga1n and the other factors were more con51s—'

‘tent, sharper» and stronger in magn1tude for boys than fo; girls. It;ﬂ

* ) ) » . . @
, ‘would appear from this study resu1ts that 1nte11ectUa1 competence is e ( .

+ ..,

more«highly valqed for'boys and men than it 'is for g1rls and woren,

. The social forces wh1ch produce th1s d1fferent1at1on in sexual per-

.:4_
formance probably take effect during the early adolescent years.‘

Hopefully,,current cultural trends, womens' 11berat1on notW1thstand-

. .
,*_.

ing, w111 balance out the d1fferent1a1 sexual emphas1s on 1nte11eotua1

by

A

(u;é. Quan«totauve Mpe.m 06 Ea/uey. Adozucewt Cogmtwe Func,twnéng, .

+ '-- : L '.~,' L%
5. p T

~,

Tﬁe psychometr1c1ans have provrded an 1nva1uab1e v1ew of ado- -

"~ -

. lescent cogn1t1ve growth ‘and 1nte11ectua1 Capac1ty. Thelr data reflect

AN 4
“ . . - . A . . . A

~

Competence., T D f‘_! . i.‘_ L
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1nterest in the met odo ogy of mental testzng, w1th substantive 1ntel~ ol

’u
‘l

LAl

W -

mént empha51s.'«Nevertheless, the descf1ptlon Qf adolescent cogn1t1ve

g growth 1n‘"cny5tall1zed" 1ntell1gence is clear. Whlle dramatlc phys:d- n
S I gt < b “a .
log1cal changes take place dur1ng the early adolescent years, sntel-~ RN}
a o .y" i ] ) ' .<‘.v
I -lectual capac1ty'seqms to be llttle d1sturbed. ﬂ@search us1ng IQ N

l _'tests and mental age 1nd1¢ators f1nd adolescence a. perlod of . negat1ve t

1ectual funct1onxng Ln adoﬂeécence r&produot of the1r mental measuré- T

PO
L *

Sop . : . 14 . ‘.-
: acceleratlon 1n-1ntellectual growth. Consol1datYon of mental ab111ty
} * J\ I T o 7

I and a paral?el 1ncrease in spec1f1c mental capac1t1es 1s noted dur1ng ‘.

>

» . this age per1od Intra ind1V1dua1 variat1on in 1ntell1gence ovér time,
. VERE - Athe ouest1on of IQ stab1l1ty§ cannot be anﬁwered thhout some-’ eqplvo-
T ,Acat1on. Whi le relatlve 1ntellectual status appears to change l1ttle - @

- . LN

‘over t1me, there are prom1nent variat1ons 1n measured 1ntefl1gence

\ o

x { .
whlth.preclude a. f1rm statement in supponﬂ of IQ sfab1llzat1on ddth .

.e
' I'd R ¥ . N

:age, D1st1nctrve mqt1vat1onal ‘and’ soc1a1~factg:§ appehr to we1gh e
'I' ‘e . \ " ' . . :
heaV11y in IQ v3r1ab111ty Unt1l less fraglle 1nd1cators are con- e

. y 1. s - . N

' - "° A '

,  remain unresolved.‘ Sex d1fferences in, adolescent cognxtlve capaclgy ’

» - A
- -~ .

’ appear when a Thurstone llke n“del of the structure Fa

of . 1ntel*;gence'
Boys are better able to perform on tests fequlrl g utie:

-

lization 6f quantltatlvesand sc1ent1f1c concepts, whilé

s 1s-assumed.

e

girls are . W

generally soper1or on tasks requlrzng verbal performance.‘ -~

- '-'
-

FRR . The quant1tat1Ve descr1pt1on of adolescent cogn1t1ve functlon~
. o ' ¢ !
1ng and deVelopment can be vieved as a Jagged perlmeter o a partlally‘,. -

‘v ’ [ ’ ’ ‘_. ' '

.9 e
- 'structed wh1ch span longer per1ods Qf dgVelopment 'thxs quesﬁlon w111 =0
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 charted geographic'area Whlle it contr1butes to Broad normative

-

' descrlptlon of 1ntellectual capacltles relat1ve to age mates, 1t is a

_map. that fails to record the dynamlcs and flux of the cont1nent\§ i“

1nterlor. To come cloSer to the foliage and rivers of this regron we

- have to consult another perspectlve. !
= 7

1 . The educatlonal utlllty of a psychometrlc view has been demon -

f”f‘r““*rgtrafed'on“ﬁany occasions. ~When we §iam1ne 1ts’§erVIceabIlItyAIn’§r€:
1 co . | L ' } N - .,’
s - diction of academic achievement (provided the achievement is tested in

1 - ‘ " —— -

. vpractfcally the Same-terms‘and withvsimilar items. as these used in

v -

: testlng 1nte111ge ce), 1ts abuses are also clearly ev1dent¢ At t1mes,

-

it has been empl

ed to ratlonallze4educatlonal fallure.‘ Rather than-

. exaniningfthei methods of inStruction whenkperformance ofba_learner

(/// is sﬁbetandard, the'first-nf%ce“the edocatok\wlll look pt.ié-the o .v’
."etudent's record; the IQ.scoree inaparticularx,.lf his index is low, .

.2s ,thenithe conclusion iS clear the fault was'hieu If his index iéf'"

x,w._’ ‘ h1gh the methode of 1nstruct10n stlll rema1n sact sanct, 51nce he g g : \
. : clearly 1s an "underachlever",'a personal motavatlo al fallure Employ-

o

. ment of numbers in thlS fashlon was neyer. 1ntended by the or1g1nators

1

\ . . \
“of the testing instruments. )
® -'1‘ - 3. Qualltatlve Aspects of Cognltlve Fuhgtlonlng e

- . . During Early Adolescence o

' «

‘.

<§\§tud1es of 1ntelllgence and 1ntellectual/growth rates w1th

attendant corollary questlons of IQ constancy, d1fferent1atlon of men- .

. tal abilities, and fadtors influencing 1ntellectual achievement prov1de'
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a bas1c yet limited v1ew of adolescent cogn1t1ve funct1on1ng and

-A‘development. Though the' mental test1ng approach has value in pr0v1d—

L]

ing tentative numer1cal_descrlptors of-adolescent 1ntellectual growth,

by its vdgx‘nature it precludes. détection and description of qualita-

tive developmental changes characterizing\adolescent thought. At

céntent and form %rom theptest item clusters,(McClelland,519733f

 devoted to descrrpt1on and explanat1on of qual1tat1ve changes in ado-

best, mental measurement ‘produced a convenient operational framework

for.distinguishing adolescent mental abilities relative to childhood
and adult intelligence. pIntelligencefas measured by various tests

of mental ability was and is validly predictive‘ofrperformance on
many - tasks, particularly if those tasks do not differ drastically in

©

4. Stages in Cognitive Deueﬂopment

_ o . . _ _ .
The current resurgence of theoretical and ‘Tesearch interest

IS

-lescent cogn1t1ve functioning and development owes an enormous debt

'to the work ‘of Jean Plaget %nd the Geneva School (Elk1nd 1968)

3

P1aget (1950) has proposed a stage theory of cogn1t1ve development

wh1ch has generated a wealth of or1g1nal and 1nvaluable 1ns1ghts

ol
' i

into the dynamlcs of thought, 1ts nuances and subtletles, and its

: progre551ve transformat1pns w1th ageo Fhe Geneva School has presen-

.

-'ted and. 1nst1gated re;earch which serves\to demonstrate the val1d1ty

'pof the P1aget1an stage concepts, as well‘as forc1ng reevaluat1on and

~

mod1f1cat1on of formerly held. development pos1t1ons.‘ Few d1scuSS1ons
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and h1s students. Few ré?utahle‘developmental.joufnals publish'issuesv

“without some 51zeab1e proportlon of the art1c1es representlng research

-

vlf" inAPiagetian thought (Elklnd and Sameroffv~l972).f . k,ﬂ -ﬁylhs*“' e
Piaget (1950) maintains that cognltlve development proceeds
« .. invariantly and stage w15e through four relatlvely dlStlnCt 1nteliec- y

P

tual attomp&xshmentse~~senser1metor-pre-operat&enal‘ueoneretelyAQPeragggggeggg_

&

"tional and formal operatlonal thought. The reSpectlve and . approx1mate
4 P

Aage ranges during whlch P1aget s research 1nd1cates that these dlfferent T4

forms of thought appear are birth to two yeans of ‘age’, two through
. ‘ ‘t
six years of age, seven through eleven- years of age, and twelve through, DL e

maturlty 'Though formal/operatlonal-thought “and 1ts charaoter;stlcs
will consume our attentlon the features and' nature of earlle& eogni-

-~ 5 - .

tive deveLopments are neoessaylly;reviewed 1n,6rder.tojunderstand the

“*." distinctiveness of the final stage. - ! g L

During‘infancy, the. infant ledrns to‘master-his sensory and )

~motor’ systems, assoc1at1ng spat1a1 d1rect10n W1th locomotlve d1rectlon,
TR ro
el o |

S 1earn1ng tozfeach where he is looklngﬁ eoord1nat1ng hlS reflexes and

am | senses, responding to sounds, and 50/pn. Elkind (1967)*1n,an.1nter-.

: pretatlon of Plaget s descr1pt1on summarlzes the main obJectlve of

3

4the sensorlmotor stage as the mastery of the obJect world \ A

N

Follow1ng the sensor;motor stage, the ch11d of two through
. | . . -
-7 six beg1ns to pre—operatlonally organlze thought, with obV1ous_e1e~
!mentary magteryvof sym@%ls. LangUagg.nushrooms‘during this stage, . -

symbolic play increases,modelling and other imitatéonal responses .

4
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- proliferate, and the‘initial Teports of drearns occur. I .
‘Concrete operations, the third ‘major stage, represent mastery
. . , - ) l - L 4

of classes, relations, and quantities. However, this mastery is

.

v

deceptive. For while the concrete;operations child has mastered these

elemen;s of log1c, he regards them as&1rrefutab1e ﬁﬁd 1s llkely to S
1&- - )

demonstrate extremedy dogmatlc and r1g_d_thuﬂgjubl11¥4ngAtolﬁitlconlllllllll__

trafy elements into h1s log1cal constructs, ratherJthan reevaluat1ng

‘ r
» and reorganizing them to accommodate the facts, In addition,through
concrete Eormations'the child acquires the ability to conserve nuhbers, .

volume, d1Splacement, and weight. These accomplishments are indica-

tive Qf a grOW1ng proficieney in conceptual covar1at1on of d1menslons

Al .

'enter1ng into the def1n1t1on of these-conceptsa Howcver,_thls singu-

- ' -

lar facility is constrained by the‘need‘to have concreté materials
necessary to solVe the conservation problem. Their -absence clearly

. _ _
.reduces this. ab1l1ty (Inhelder and Plaget -1958; Roberge and Paulus,

© »

1971) g - S

* The f1nal stage of cogn1t1ve development con51dered by P1aget

" that of formal operatlons, 1s character1st1c of adolescent and adult

“

cogn1t1on and is conclsely\def1ned by Elklnd (1967) as the ”mastery

1
of thought" Slnce formal operatlonal thought emerges in early ado—
v

lescence, we will devote substant1al space to a d1scuss1on of its
drstlnctlve-features. The reader 1nterested in a deta1led and exce¥= ~..:
lent-summary of Piaget's developmental'theory is directed to Flavell ' k\\l

(1963, 1972), who presents the theory's basic elements, research

v
> . . . . *

-} - g ,:'].éiz
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~programs which it has generated ‘and a critical analysis thereof.
'Our brief rev1ew does not do Justlce to Piaget's enormous contr1butlon

to human;knowledge.
il. Fonmal Opeﬁa,téonal.fhvugh/t'kuéng Ea/diy Adot@ccnce "

The formal-operations child has the necessary'intellectual A

equipment for working as a scientist (Brown, 1965). Emergence of those
new cognitive ab111t1es c01nc1des roughly with the onset of puberty,

though the cognltlve growth is more cont1nuous and 1ess abrupt. Among
|

the newly\emergent ab111t1es, perhaps the major defining characterlstlc,

is the 11berat10n from a wor1d constra1ned by concrete obJects and
events to one of abstractlons and hypothetlcallties. Deductive and
systematlc thought develops with the £orma1-operatlons child who is
charactérlstlcally capable of exhausting all p0551b1e combinations of
elements. When presented with b problem which requlres a 'specific o

' comb1nat10n of mu1t1p1e varjables in order to achieve a solutlon, the

-

formal- operatlons ch11d sy temat1ca11y homs certain comb1nat10ns cons-

.

' tant wh11e varying one element. If that fails, he w111 change the

~ variable by hold1ng 1t constant, varying one of those rema1n1ng and 'so

on, until a solution is achleved (Inhelder and Plaget, 1958)

Not on1y is he cdpable of evaluatlng log1ca1 posslbrTItles,
I o
but the formal-operat10ns child is equally adept at creat1ng models’

of rea11ty, utoplas, 1deolog1es, and hypotheses other than those pro-

_vided by his present'env1ronment. In fact, all that can be 1mag1ned




EARLY ADOLESCENT COGNITIVE FUNCTIONING 7169
AND INTELLECTUAL GROWTH
isbalso deemed .possible. ‘Direct contact 'with ideas. of things,:events,

situations, and peoplg are not needed in order for them to be represen--

* ted in imagination.. However, when faced with facts which do not match
his. hypotheses, the formal-operations child, unlike his concrete-opera-
-tions counterpart, discards the hypotheses in lieu of one better able

to accomodate the facts. He can move one way or-the,other, testing

(24

-objects, functlonrng equally we11 when merely supplled verbal‘labels; ;o

hypothesis. against fact, whereas the concrete-operatlons child main-

tains a r1g1d and dogmatic stance, unable to reexamine his idea in the
[ ' -

light of contrad1ctory data. The freedom, contro1, e1aboration, and
completeness ‘of formal operatlonal thought is not R\esent in earlier
- ) .

stages, !

When requested'to produce concepts, for'example, to state how

_a divetse array of eommon utensils or artifacts are alike or different, .

_ the adolescent is remarkably more adept than his schooieage brethren.

élhrnd, SE;El:’ t}369) compared foorth andlninth;grade chi@dren in _ ,::-“
their abiiity to prodhCe‘concepté'connecting a shoehorn, tableiknife'
and a pair of scissors.; The ninth-érade.sampledfroducedtneariy,twice | e
as many}conCepts as‘the youngeirgroup (4 70 versus 2. 88) ,In'addition;‘f'

the older ohlldren were not affected by the absence .of the concrete .

The fourth grade sample, on ‘the other hand, produced tW1ce as many -

Y -~

concepts when the obJects were present than when they were’ g1ven verbal
- < { ‘

'1abe1s. ‘ o ‘? . o B 'f-""'\

v L .. . . L o

i
Y
Y
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In another study, Elk;nd; et al., (1970) asked nine and, four-
teen-year-olds to state how pairs of pictorial stimoli were,allke.
"ﬂhe number of eoncepts’produced decreased-as theYStimuli beeame more
‘abstract for the nine;yeariold sample” witile pe}ceptual.conoepts:
-decreased with 1ncreas1ng p1ctor1al abstractness for the fourteen-

ﬂyear-old.sample. The latter result represents fa1rly persuasive

~WAésupgortfikuL4ﬁua4uio1escentls4greaterLahility4to4shlftthsngde;oﬁgggggr, ‘

conceptual orientation. |

P

the adolescent becomes capable of focusing hisfattention on.th: essen;
i !
 tial elements.of a problem, 1nh1b1t1ng 1rrelevant thoughts, not being
d1stracted by 1nc1dental 1nformat1on, organ1z1ng, reflect1ng, and
reach1ng some dec1s1on on a problem. Logical and systematic 1nforma;

tion- process1ng dom1nates, w1th the formal Operatlons child being ablé

In addition to demonstrating liberation from concrete referents, .

to solve transitivity problems such as X 1s_l1ghter than Y, X is darker .

\
darkest of‘them all?

]

than Z, who is theﬁ Piaget (1950). recommends that

i

it is the rare chiid’ who has the capacity to solve such a

©

,.Donaldson (1963).generally supports this

?roblem

[

before -the age of 11 or 12.

strong claim that children between 12 and 14 increased in¢their willing-
ness to accept and woprk within the limiting conditions of a defined
~problem.

w1ll always reason log1cally, i.e., formally

-

early adolescent p#oblem SDIVlng 1nd1cated that 1nqyea51ng the dfffln

However th1s does. not mean that a formal—operat1ons ch1ld

Her observatlons of

'culty 1n solv1ng a)iroblem by 1ntroduc1ng progress1vely more l1m1t1ng :

y -
N

»

v !
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- conditions produced a tendency to ignore the premises of a problem and

N
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to regrgss to a more primitive level of thought.

4

While Piaget's claims for the universality of formal’reasoning~
- v o , R ..
in adolescence and maturity are generally_supported, the conclusion

that” adolescents are capable of demonstréting formal-operations reason-

"ing in all instances and situations is erroneous. Though - the adoles-

*, cent is manifestly superior to his younger counterparts in this pro-

pensity,.flights‘from logic are often exhibited in his thinking as
well as that of mature adults (Wedford, 1958).
Sufficient: variability in abstract reasoning-betWeéB situa-.

tions and'content matter has been noted in7adolescents-to warrant

mod1f1cat10n o£—the general pr1nc1pla favoured‘by Plaget (1950) that

abstract reasonlng in one_area is 1nd1cat1ve of formal operat10na1

i

‘thought nn'all. For example, Stone and;Ausubel (1969) compared seventh

and tenth grade students in their ab111ty to acqu1re and utlllze

science, social Studles'and llterary concepts. They folind 51m11ar1t1es

S

-_;n acqu151t1ve ab111ty between the two groups,_whlch may reflect that

ag u151tuon is a- lower 1e el form of reasonlng, probably eflectln .
q X s g

_;»rote 1earn1ng However, app11cat10n of concepts revealed superlorlty

in favour_of the tenth-grade children. Slnce concept ut111zat10n

D

requires greater understandlng, thls difference: was expected.x'Con-

A Y
trary to a Plagetlan predlctlon, the researchers found h1gher corre-

latlons of utilization test scores: for the\tenth~grade Sample than the -

‘aseventh-graders between the aregs of\appl;cat;on. Seventh—graders | .

- . - o . t . I.
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I :c
were unevenly distributed in theirfability t0»think’forma11y'in these :

three areas. Tenth graders, on ‘the other hand, ‘more con51stent1y used.
I . |

aQstract formulat1ons in applying concepts learned in these three area?
%ﬂ Rep11cat1on of Inhe1der and Plaget s (1958) formal- operat1ons

stage exper1ments by Dulit (1972) using 97 average adolescents, 44

g1fted adolescents, and a control group of 12 average adu1ts, led him -

-~
-

i 4(’fb generally support the P1aget1an results. However, contrary to

Piaget's contentxon that the full development of formal reason1ng in

adolescencevand adulthood was commonplace, ‘Dulit observed that-d;f~
- ’ ‘ '

‘ferences in performance were specific to the nature of the task rather
than content-free. Lovelf'(1972) reviewed "and reported several studies .

e Y . S . .
with adolescents which suggest support for a view of formal operational-

reason1ng as content spec1f1c. Consistent with Dulit's position, ke

observed that history and h15tor1ca1 concepts ‘were-not fu11y°grasped =

o o .

by adolescents until age sixteen. % . v

x

. . . - . T ;

Adelson, et al., (1969) have reported‘ﬁelativedy 1ate'matu- -
S
r1ty of formal operatlonal thought 1n the re1ated area of. legae and
" and governmental concepts Studylng'fdur age groups, from approx1-
. \ /

mately eleven through e1ghteen years of age d1chotom12ed into a

h1gh (125 or more) 1Q: grpup and an average (95 110) IQ group, they 4’"\g¥:

"noted dramatic age-related changes in concepts of lay. Prlor to flf—

\ S
teen yearsvof age,* . the adolescent posseSSed a vague sens% of the law,-
demonstratlng 1nsen51t1v1ty to questlons of GQV11 11bert1q£% prefer-

r1ng exped1t10us and authorltarlan solutions to soc1a1 and communlty Ly

. . B R .
' . » i , [N .
- - . 4 PERE v . .
. o 18'7 oa ‘ B A
" : i : « hyye "L » N
T N TR A A PO *

-

.
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problems~ After 15, new trends in views of law emerghﬂ, characterlzed

by expre551ons of awareness and 1nterest in 1nd1v1dual r1ghts, recog-
nition of the need to restr1ct governmental control,-and an apprecia-

, . - [

‘tion of the soc1al contract ‘which yas, m1n1mally necessary for the con--

duct of democracy. Intelllgence apd sex-did not have any notable -
;- + effect on their concepts of law. -Adelson (1973) argues that this

expandlng awareness at fifteen 1s a reSult of the basic consol1dat1on

““‘?ﬁ?1ﬁnmEﬂ*ooeratronaiﬁthoughtrf~Gertainly~—assessment—e£4the~de ira=-

bility of a_particular set of laws or social order requlres the ability'

to imagine alternative political systems. Perhaps; the notablE‘&%&l‘\

illusionment with and veluntary self-disenfranchisement from existing

v

political systems is an indicétorhthat formal operational thought_has
reached full fruition 'in. the adolescent ..

n_' ‘ When Plaget (1941) concluded that formal operatlonal thought

-

was fully establlshed by approxlmately age 12 he based his conclu51on

research wh1ch 1nd1cated that abstract responses to mass appeared

. — ~

. R
-e1ght to we1ght by age ten, and to volume by age twelve.: How-

ever, repllcatlon of P1aget s study by,Elklnd (1961) using a 51m11ar g

- age group fa1led to conflrm his, flndlng w1th respect to Volume for )

u - o«

11 to. 12—year¢old ch11dren. Elklnd (k961) dec1ded to adm1nlster the

Plagetlan taska used to determlne the attalnment of abstract toncep~

. Ty

- tions of quantlty to an older sample of subJects.- He chose 469

Junlor and'senlor hlgh school students, and found that while 87 per i

4

cent had acqulred abstract conceptlohs of-mass and welght only 47

- ‘ g"
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L . ' Y o’
A

‘per gent had attained abstracﬁhéonceptions of volume With 1ncrea51ng
L 61 ’ ’ » . ‘v“ ) W "‘ "

age, from,. twe«lveﬁ through. e1ghteen mast?ry of the VOlume taslgg.lngrea ,Efz

. & A hd e 4

" 1]

rrelate&~W1th pa551ng the volume teet. 'Bo?%

6

»

>
~ %,,

Mea5ured intelTigence

\i>. PR PR

v were.morg«eonSLStently
EI tasks. o . bt 5',’ . oot ' ,.J7w N IR
\ ~ - i ¢ . - o : : S . . RN
. ‘) . st e oo o
v ‘,7?3" Recently, Nadel and Schoeppe (1973) studled conservatlon of
* ‘ v f Ty

- volume u51ng e1gh h grade g1rls, roduc1ng reSults ama21ng1y arahlea o
g P P

ol - lr‘; K
1gher than gyfis 1n the;r'mabtery‘of volumer*‘lmzk

,,,,,,,

—Mﬁt—ho&e eb%ama by Elkind '(1961)" He .repameg_that_,_zs,, per cent of . S

H
'hls sample of girls whose age averaged 13.6"'were capable of solvzng

. \I

" the | conservatlon of volume taSk. Nadel and Schoeppe found'ln their r.
- .

R ’sample of girls, who c01nc1ﬁenta11y averaged 13.6 years of age, ‘that -

-0, only 28" per oent were capable- of §olv1ng the conservatlon of volume

e f g .
) [ A“ baSk.‘ !

A - Elkind (¥961) has ‘argued that -attaipment of “abstract quantity
4 R toncepts iegggpendent to a great degree on the seiective role'of intel-

llgence, age and sex with their corrélates. Deutthe (1937) found

L]

| e causal relatlons were easier to grasp for more 1nte111gent chlldren

i

g“Elklnd'S (1961) a55essment of 1IQ and attalnment of volume concepts,
revealed the presence of a 51gn1f1cant relatlonshlp between Ié\ang

. pa551ng the volume tasks( ) B , »_' o : - X

v

> - Yudln (1966) prov1ded further support for the moderat1ng

DI effect of IQ on formal reasoning, when he tested atﬁamnment of abstract

-

concepts in hys sample of school-age children and adolescents. Exam-

RN

,'1n1ng performance tasks requiring abstraét reason1ng by age and IQ3 B

‘ . .
N L o . qy
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he found h1gh IQ children were more likely to make gains pr1or to age
v >

twelve, average IQ children made their most prom1nent gains between |
twelve.and fourteen, wh11e low IQ.children ga1nedémost between_four-
teen and s1xteen. . ,v - i" .. s |
Jones (1972) held IQ constant for his sample of s1xth-grade
boys, and tested the relationship between verbal ab1l1ty, use of . .

'tentat1ve statements and hypothet1cal reason1ng ab1l1ty on an exper1-

mental task. Ne1ther verbal ab1l1ty nor use of tentat1ve statements

e influenced hypothet1cal reason1ng ab1l1ty. This result or more

accurately nan- result provided-support for the P1aget1an v1ew that

[

the stage of formal Operat1ons isa developmental 1mperat1ve hold1ng

only a tenuous relat1;hsh1p to the use of language and language style.
) ‘ o, b &t 5

: Sex'difﬁ/;encesbin-attainment of particular abstract concepts
have been noted Elk1nd\(196l) found that his sample of Jun1or and

_— \\~sen1or h1gh school girls had greater d1ff1culty in master1ng volume
(1 o

tasks than boys. The measurement of pr1mary<menta1 ab1l1t1es, c1ted
',elsewhere, lends support to the val1d1ty of this observat1on. Males ‘

‘generally demonstrate super1or1ty to females in quant1tat1ve reason- ,

-

ing and scientific tasks. A unique 1ndex of sex d1ﬁferences 1n forQ

mal operatlonal thought has been recently presented by Khatena

o v
l (1972) Asse551ng original verbal” 1magesrcreated by ch11dren aged

v nine through nineteen on a. Sounds and JImages measure;fkhatena found
.boys exh1b1ted a prom1nent shift in the produot1on o or1g1na1 expres-VJ

‘sions between the ages of ten and twelve, wh11e a parallel deVelopment

, }‘ B .-
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e '1n~g1rls occlirred- approximately a year later (éleven to thirteen years
! ’ ¢! T
of age) o = )

, T ) )
. i . . . 0O

. Dependent on content area, d15t1nct1ve age trends emerge in
the develop ental of formal reason1ng during early adolescence. As
.f o noted by Elkind (1961), attalnment of the volume concept 1ncreased

f5w1th age from twelve through ezghteen. «Gn the other hand Segg1e

(1970) demonstrated that both twelve year 01ds and college students

were, capable of grasp1ng conJunctlve rules when the logxcal relat10n-

- » .

B sh1p between 1nd1v1dual attributes and.a conJunctlve concept were

. . ' . ¢

o demonstrated Peel and.De Silvam - (1972) content analyzed adolescent

- o

|

|

}' l1terary ach1evements, f1nd1ng late” adolescents produced'more abstrac—
} t1ons and class1f1catory concepts than early,adolescents.

‘ .

v Yud1n aﬁd Kates {1963), in @ development study qf concept =
‘attainment, presented a series of’ sl1des to twelve, fourteen, and slx-
teen year-old children, requiring them to classify each ser1es w1th a
-s1ngle attr1bute such as black or cross&i The correct response was h
possible to obtain after v1ew1ng four initial slldes. Every subse-

quent three-sllde cycle gave enough 1nformat10n to solve the problem.

»
A

; ’ Therr r@sults 1dent1f1ed 51gn1f1cant age. d1fferences in attrlbute

select1on., Fourteen-year-olds were more faclle at mastery of the .
b4

concept than«twelve-year -olds, wh1le no s1gn1f1cant difference was.
“ - evident in the performance of fourteen and sixteen-year-olds. Typi-

L]

cally, the yOungest subJects gave answers wh1ch indicated that they

«
.

o fa1led to utilize theapresent information and were unable to recall

- ’ L ’ * N . ) -

P
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o thelf preV1ous responSes to check them agalnst 1ncom1ng information. - . ¢
) _P.,, a - b' e

When the current 1nformat10n conf1rmed their guesses they were less .

able to cont1nue respond1ng accurately, and demonstrated more reluc-

~ -

tance to change the1r guesses when the current information was drs-
| . e o .

conf1rmatory On thelother hand the older subjects were - more l1kely
to maintain their’ conflrmed guesses and relinquish those d1sconf1rmed

~ v .

by . earl1er performance. Clearly, the fourteen and s1xteen-year olds

L]

seem more malleable and responsive to env1ronmental 1nformatlon.

“"‘“Feedback*asito‘approprrateness~ofLresponse~made~a—dtf

. . : 4

performance while -affecting little the behaviour of the’ twelVe—year; .
. ' . . . - \’ .
Another feature of formal dperational ahought'is the increased . &

tendency of the adolescent to offer higher ordér explanat1ons of pheﬂ%-
mend and understand that -phenomeria can be log1cally expla1ned Peél
'(1965) proV1de§ a series of 1llustrat1ons wh1ch reflect the adoles-

cent's tendency to(only feel sat1sf1ed with an event after being able oy
to offer suff1c1ent explanat1on for 1t. Whereas theqyounger child

stops-at the po1nt of descr1pt1on merely relat1ng one event to‘ : S
another, the formal*operat1ons ch1ld seeks "to relgte the phenomenon (' '

[

2

‘and its parts to. other phenomena. Forx example, the elementary phys1- : hd
. cal exper1ment of causing a tin to collapSe by bo111ng a lrttle water

in 1t, stoppér1ng and cool1ng it 1mmed1ately, serves as a remarkably |

effective event for generat1ng explanat1ons. Mhere the pre-fbrmal— T

op rat1ons ch11d would merely descrrbe the eVent the formal operatlons BRI
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ch1ld needs to arrive at an explanat1on wh1ch not only explalns the

0 o

event but also leads«to the development of a general principle wh1ch

N

allows pred1ct1on of related events, 'e,g., effect ong01ng into the

_atmospherejor deep into the sea. Ge%ell, et 51;,-(1956) haveicharted:

. “

the normat1ve growth of ph1losoph1c outlook through age s1xteen wh1ch

supports Peel's descr1pt1on of the adolescent as a th1nker.

»
-

In add1t1on'to dqghctlve'and systemat1c thought search for

explanations and ab111ty to d1vorce subJect1Ve 1deas from concrete

B N

N 2 J
, referents and the external wor1d adolescénce is character1zed by a

a

closely a111ed need to 1mpose mean1ngfu1 structure on. the env1ronment

Vickers and Blanchard"(1973) 1n a un1que developmental asSessment of -

; . m .
cogn1t1ve balanc1ng u51ng Herder s P- O~X model as a basis for the
{

exper1menta1 task fdund that.W1th age, ch11dren developed modelsoof

-

_ soc1a1 relat1onsh1ps wh1ch reflected the need for cons1stency Tr1ad1c

arrangements of social relat1onsh1ps between persons, obJects and
others, were generated w1th one connect1on m1ss1ng When fourteen year-

olds were compared to.pre operat1ona1 and concrete operat1ons ch11dren

1n the1r select1on of the m1ss1ng connect1Ve, they were s1gn1f1cant1y

R

N

more dble to identify a- connection wh1ch balanced the tr1ad1c rela-_.
t1onsh1p. “Contrete- operatlons ch11dren seemed to prefer pos1t1ve

connect1ves, regardless of their 1mp11cat1ons for the cons1stency of
e .

- the relat1onsh1p, while pre-operational children chose connectives in

o . N N }

X

a purely random and chance fashion. S ’ v

. T aes

“e




]

!

' vgrowth of_formal'operatﬁpns (Inhelder«and~P1aget, 1958).

. N .
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3

Ability to grasp the metaphorrcal.as opposed to the literal

e : R - » - . en o
content of artistic and literary endeavours is attendant-with formal

operational‘thought.‘ Shaffer (1930) found that only during the 12

-

to 14 age per1od were adolescents demonstrably capable of g01ng beyond
: bad

the 11tera1 mean1ng df cartoons Pyle (1935) indirectly demonstrated

e [

,' support for Shaffer'’ s observat1on when~hI§“preadolescent sample fa11ed

a. .
-

to~exh1b1t understand1ng of metaphorical content in their analyses of

- poetry. Studies of adolescent understand1ng in sog1a1 stud1es (Case

and Coll1nson, 1962) as well as apprec1at1on of re11g1ous concepts
(Goldman, 1965) 1nd1cate the-1nab111ty of the younger adolescent to

apprec1ate metaphor1ca1 and- metaphys1ca1 concepts Stud1es of con-

~ science development stress - the 1mportance of cogn1t1ve factors in

_mak1ng moral Judgments (Kohlberg, 1957 1968 P1aget, 1932). Con-

science appears to stab1l1ze W1th the development of an adequate self-

-~

cr1t1ca1 facultyL wh1ch has been noted as a 51gn1f1cant event in the

Growth in formal operational cognitive structure depends on
. ! \ . ; t. s i

' ~cultural milieu. Maccoby and Modiano (1969) compared concept forma-

-_asked to comparetand contrast ordered comb1nat%on

tions.in 12 and 13?yeardold Mexican’children from a peasantnvillage -

and an 1ndustr1allzed settlng U51ng an array f 1tems 1nc1ud1ng

-

4

" The v111age ch11d was more llkely to offer concret%, perceptual term

[ . . ’ X -

of these. 1tems. _ }z'

L]
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.sensitive to similaritips, classifying theh\abstractly,:eithe

_or by funotion. The others contend that the differencés characteyis-

abstract classification and equiyalence. .

“

¥
’gulshlng feature of formal operat1onal thought (Inhelder and

*

'1958). Certa1n1y sudcess at problem solving is highly. ¢orrel ted

iaget,.

X -

ana1y11ng stor1es constructed as a, response to a ser1esxof ictures.

Subjects 1ncluded.school ch1ldren, adolescents college stu ents,

“adult bus1nessmem and ret;rees. Throuéh college age, the rend in

4

‘than chlldren,‘college students  more future-or1ented thantadults.

i
»

Surprlslngly, adolescents exh1b1ted longer future %rienta 1ons “than
adults. P1age& (1954) suggests that a concom1tant dharac erlstlc of

the advent of formal operatlons is the ability to symbollLally rep-
2
resent time and grasp hrsforlcal concepts. Adelson/and O'Nell (1966)
offer some supplementary evidence that historical c ncepts are-ea51er
: o . ‘ “z '

to understand and handle for the'formal-operations hild.

",
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k. Educa,aona,(’. Imp&caixon/s of Quw&,tai;we Changu in Adoﬁucewt
Cognitive Funct&ontng ’

‘Piaget's theory, by virtue of its view of the universality and

- immutability of cognitive development, does not evangelically pursue

’

modification of school curricula. Slnce the stageswise develepment"of

v

thought is dictatsd byi;hé{interactlon of'bio-physiological etructures
with the environment, and cannot be either advanced or retarded except
by the most extreme‘and unnatural measures, Piaget;does not offer a
primer on educat10na1 techn1que. Where a solely behaviouristic. v1ew
would struggle to recommend env1ronmenta1 changes needed to facilitate .
the acquisition of discrete behav1ours and facts the cognitive-devel-.
opmentalist ~of the Geneva School 1s reluctant to recommend educational.
practices that prec1p1tate and speed-developmental rates. HoWever, |
‘this does not mean that the body of theory and emp1r1ca1 fact rev1ewed

Has no 1mp11catlons for educat10na1 practlce On the contrary, remark—

ably lucid and beguiling criticism can be 1eve11ed at existing peda-

'
i

‘ gog1ca1 arrangements for failure to take 1nto account the development
of thought. For example, teacher expectations that a child of concrete
operations'capture the metaphorical meaning of 3 Lewis Carroll fantaey
_can beaJust1f1ab1y CrltICIZed know1ng that this ab111ty only makes its
appearance dur1ng the formal operat1ons stage of cognltlve de lopmerfit.
.Expectat1ons that a'ch11d can master'abstract‘concepts of quantlty,
part1cu1ar1y volume, prlor to middle ch11dhOod are equally doomed

L3 .

While formal operatlonal thought is a. ‘necessary accompllshment in




_ concepts (Elkind
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order to treat’ abs ract concepts, we have noted that this: generaliza-

tion has to be lim'ted by . con51dering the particular area of abstrac~

~tion - For’ example, early adolescence (ages 11 through 13) is unres-.

.ponslve to the su tleties of combinatorial logic and metaphorical

1968). ,Tasks 1nvolvrng volume concepts are equally

unwieldy for this age group, particularly females (Elkind, 1961).
_ T > |  LOU _ ale:

Concepts'of'history,“law, and_politics are equally blurred in early

"adolescence (Adelson and O'Neil, ‘l966' Adelson, etval 1969).
' , 1

i

The basic and general tenets of Piagetian thought have been

empirically substantiated In order for education to be most effective,-

it cannot disregaid these observations, but must attune its methods to
,

the qualitatiVe dimensxons of adolescent cognitive functioning. Part

| of the difficulty in applying Piagetian findings is the absence of

-conVenient and economical indicators of the adolescent i/pégnitive

development g a Piagetian stages Recently Tuddenham (1966) as well

as Pinard and Laurendau (1969) have attempted to prepare and standar-.

- dize tests basedaon Piagetian concepts of intelligence: While.these .

i o
'

—'tests are directed at differentiation of earlier‘deyelopmental stages,
' hopefully further|efforts will,take placelﬂas somé have (Pinard and

Sharp, 1972), to ¢onstruct and validate psychometric devices for thé

assessment of,formal operatlonal functioning with different cognltive
contents.' Availa?ility of these measures would allow a meaningful
modification of educational programs desxgned to accomodate the abili-

ties characteristlc of different adolescent populations, perhaps

197
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Av. Deyeﬂopment of Thought and.Languagé:

Vygotsky, a Russian theorist who di

It is, therefore, a mediational theory, since it is through the use

o .
- .
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requiring the introduction of newer, moré productive methods and dis-
posal of antiquafed,-non-utilitérian approaches. .

’ .

Vygoitsky's Theonetical
Peruspective . ‘

There- exists another theory which is more specifically a devej.. ___
opmental theory of education, similar in its emphasis to Piaget yet

more.directed toward educational needs of the.éhild. Lev Semenovich
: )

ed in the early 1930's, assumed

.

that the main purpose of education was knowledge, through which emotion

is'secondarily integrated.. His theory concerns the use of language as-.

a tool in the development of the intellect, culminating .in its highest

form, consciousness.

Ag a gonsequence, his methdds are basically differénf. Vygot-'
sky believed that man masters himself by mastering nature, and that

man is formed by the instruments he uses in achieving this mastery.

of the tools of language and thodght that mépAiS‘ablevto internalize .
reality.
It should be evident, éeven from this Brief_introduction, that

Vygotsky's view of'educatiqn is both. a tﬁebfyvof;the development of

‘ cognition, and also of the nature of man. They -are both interconnec-

1 _ o , v . .
ted, so that language and thought give the power and strategy to cog-

~ nitive activity.wherebyvrealiky can be mastered and simplified, The

role of education is to develop consciousness, and thus imports the

&

-
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consequent ability to be free of one's history. Bruner (1962), in
~his 1ntroduction to Vygotsky s book, summarizes, saying it is "an
image of man that places the effort to learn and master igto the

centre of the'stage as an instrument that frees us of earlier efforts

’
!

and results'.

Vygotsky's theory is more explicit concerning the earlier ', =

stages of life. Nevertheless, he sees /the adolescent years as being

of prime importance. To understand the possible applications of his '

theory to adoleScent education; a brief presentation of his entire
theory is necessary. A discuSSion of the approach to the problem
will be followed by the manner 1n which consciousness is reflected LJ
' developmentally, esPecially in the formation of concept. The culmina-

“tion will be ‘the application of these ideas to education.

There have been two extreme approaches to the problem of.
" thought amd language. One approach views thought ‘and speech as one f
and the same thing, speech being the mere outward manifestation of -
thought. The other &xtreme holds that both are independent processes,
with an artificial connection between the two. For Vygotsky, the
" only true approach is a unit analyais, studying the relationship of
thought and language, thus overcoming the d1V151on of a person. Tg//
do this, the object of study is the ."word meaning", a unit which com-
bines'iﬁto.a verhal compound the’central aspects of‘both'thought and

speech, It is a system designed to unite the affective (Sp@ecﬁ; at

least in its virgin state), and intellectual (thought) properties of




t
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man. An understanding of this unit unearths the importance of intel-~

v

lectual development united to the secondary stress on the emotlonal
The ‘roots of thought and speech are separate both—phylogene~
FY

tically and ontogenet1ca11y, and develop along separate paths.v These

two lines of development eventuaily unite, speech becoming rational,

* and” thought hecoming'verbal;‘approxﬁmateiy“atftheitimemthe~chiid<dis-'~¥ﬂ~'~—

covers each thing has a name. In a very young child, the function of
X . 8.
speech\is merely vocal social commUnication; with a very simple global

multifunctional message. fhought does exist, but separately\\\in a

" sense, speech, per se, is irrational and basically emotional. The -

cry of a-very young baby is an eXample. The functions of speech .

' become gradually different1ated, unt11 at a certain age, social speech

divides into, commun1cat1ve speech (basically the same as the affective

™

";'communication described above), and egocentric speech, wh1ch ‘becomes

the instrument of thought.

Egocentr1c speeqh appears when the ch11d begins to transform
his external behaviour patterne”ihmg*}nner processes. On the surface‘
it seems as if the child is_talkrﬁ@yoqx}loud to h1mSe1f,.but itfls'*
deéinitely more than_this. It is a type of‘selfgdirecting tool, a
means of planning and seeking answers to a solution, and guiding him-
self to resolve the problem. L T d |

- This egocentric speech gradually is internalized as its func- .

tion changes, seemingly becomingvmore regulatiVe.:'Egocentric‘speech,

the. tool of behaviour regulation, in .a sense goes underground,

200~ .




It should be noted here.that-language‘ﬁeed not be spoken .language.
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becoming inner speech, the base of hoth logical and autistic thinking.
It is the interior form of behaviour control; 'inner speech is the
seed_of thought;
Vygotsky (1962) summarizes this development in the following
manner. - R _ S . h : ;-
"Thgught devdﬁopment is determined bx language, i.e, hy the
linguistic tools of thought and by the soc1ocu1tural exper1-
- ‘ence of the child...The child's intellectual growth is con-

tlngent on his maQterlng the SOC1al means of thought, that
is, language " (p. Sl) . .

Its role is the same in any form.

There alwaysiremains a constant interaction hetween inner and
outer operations, even wheh thought has béen developed. Examp}eg are
legion. .Students often iearn better when'oble to express themselves
verhally; speokers ma§ prepare for a talk by speakingzout louo. )
Nevertheless, the union of thought and?speech is never complete, for
they are‘different ih their development'and function. There are large
areas of nonverbal thought, in‘which thought is notfdirectiy related
to speeeh, and of non?intellectuel Speech. The fact still remains |
that much of the development of thought, if,éetermzned byelanguage.

The concept of the gradual 1nterna11zatzon of thought is
essent1a1 for an appllcatzon of Vygotsky S theory to education, for

s

it implies certain corqllar1es, which will be seen to be applicdble

A

‘to any age. Egocentric speech is most noted when -the child has to

face a problem. This encounter necessitates an "awareness" of the

-
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. i -
activity, the process be1ng reflected in’ the self- d1rect1ve Speech

The obvious conclusion is the necessity of arranging relevant proglems
so that a student will learn to think. Ahother.implicatibn is that

. J -~ . . ‘ -
the speech structure mastered by a child becomes the building blocks -

z ’ - hd ’ - ’
of his thinking. , B - , T -
‘l/ . ! . '.'
This developmental overview leads to an explanation of
. i J i . L4
gotsky's views on concept formation.! It is remembered that higher _

psychic processes are mediated through the’sign,ffhe word, ‘which first

helps form the concept, and theﬁ‘becqmés its symbol. Since language

h

and thought join at a very early age, there exist even in pre-schoolers

_ the functional equivalent of concepts. These functions Ao not'bésically

- change{ however, the means, the process by which thi#‘occurs, is diffe-
P . . . ' ’ : . :
rent, so that true- concept formation arrives only with adolescence, -

with the onset of puberty.

’

More specifically, Vygotsky, based on his experimental research,

. l L
divides the formulation of concepts into three phases, each 'of wh1ch has

several subd1v151ons or stages. The chronolegical d1V1s1on has much‘

overlap so that.true adult concepts can appearleér1y~in 1ife in its -

& -

basic form. = o ’ . ‘

The first;phgse'conSists of syffcretic images, or undrganizedj‘}
"heaps", into which objects are grouped without any intrinsic basis in
reality. The connections instead are unstable and subjective, ‘

. ’ v . 0 » ‘ B )

(S

+» Examples are random groupings, organization.according tq the child's

vlsﬁal spapi&l field, or a combination of these two. - N
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~ «develop into & true concept.
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al

Phase II, labelled “thinking in complexes", is basically a ‘.
joininé b}'synthesis, wherein actual bonds arg\gsed, in addition to

AP o > . . -
subjective impressions, to group. . The bonds, however, are concrete,.

- R r

In tetms of

factual, expériential, rather than abstract or logical.

egocentricity, there is less of it than in Phase I, but the child is..

. yet unable to Tise aboye the elements. ot

1) association - the .

There exist five types of complexes: -

~

. bond need not be a common trait; 2) collection - this, is'an ‘gssocia-

.

chain complex - this purest' of complexes has‘

rasts; 3)

tion by co

no inherent nucleus, so that any concrete attr1bute can act as the -

-

. reason for the next object to be added to the chaln 4) diffuse cdm-

b) |

s I
plex - this is based on a vague limitless connection, within the honds

- L]

of the factual ohject; 5) pseudo-concept - this transitory phase

resembles the true adult concept, since the language is the same, but

. ) ‘\‘ . . c . . : - -
~  the process by whiéh the grouping is achieved is still concrete’ and
J ] - . . -

\
. - . .

factual..

The pseudo concept complex is the 11nk to true conceptual think~

The’ adult concept offers the exterior form of the concept through

the med1um of Ianguage into which the pseudo-concept can change_nndk .

- ing.

s

"Verbal vintercoursg,with adults thus .
N - M - . .

becomes a powetful'factor in the developnent of -the child's concepts"

U N . i

(Vygotsky, 1962, p 69). B : ] .

- * 9

The third and f1na1 phase, abstract1on complements the qxher

root of true concept formation

synthesis\ - It brlngs about the '

> . S s

0
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Yo separat?on into elements. The first division ;alglobal perception

!

occurs when maximally similar objects are grouped. To do this,'it is -

-~

g' necessary to~pay attention to some)tra1ts more than others. The next

- '

development presupposes the abstract1on of a cemnon s1ngle attribute

t

as the'bas’1.s’"for groupmg. F“IndTIS',' ’f:i‘ilé Cdnéepfé"'ﬁfé defined as the -

. -?ormulation of a concept on an abstract level, and then applying it to
. ' . . o

new concrete situations. L )
: « . . .
Luria (1969) stresses the~importance of Phase III. .
. . ‘
|
|

. H N - '
"Only in the next stage (read phase}\, which is formed under the
influence of systematic training, is there substantfal change.

The word, changing its structure, is given a new, important ‘ o
. meaning in the execution of the task. In this stage which, '
according. to Vygotsky, is attained only during adolescence,. the .

word becomes freed from the influence of direct impressions. 7

_ It abstracts now one, now another attribute and synthesizes -
them into a eq@mplex of attributes. The process of classifica-
tion acquires a complex character mediated by the word...
Generalizations underly1ng the word logg/ﬁ;eir concrete charac- A |
ter...The word becomes the basic instrument of thinking, and , e
thinking acqulres a mediated character." (p 135). .

- . . " The stress is on adolescence as the 1mportant period, where1n .

’

“one truly learns to th1nk. It J@ a tmme of cr1ses and tran31t10n, - .

. |
rather than conplet16n. An adolescent may reverm to, elgmentar?ﬁforms ’

of concepts 1n many areas of th1nk1ng; he may’ not be able to express

T ’ : Y A
Luria also underlines the 1mportance of educat1on (systematic training) -~ -
] : .

‘) in the development of»thlnk1ng. e _ " ) .-

. »

himself well in a verbal mode, even thd;ﬁhﬂhe ha's formed a true concept.

‘It is ev1dent that . e'adolescent era is a very fruitful, timo

{ . e ® " ., .

{ c- .
‘for learning, and learning to think, It is thereforé essential to ‘

- - o o 4 . LY

. - ; . R @ cqs T
analyze and set, dbvmethods so that this situation can be utilized to
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its full‘extent; The development of conceptual th1nk1ng, Veing a .

- )
. -‘A‘

creat1ve rather than a- mechanlanl process,‘needs ehv1ronmental @¢a4

L3 4 L]

b . - A "2' e .»1&“
o g LI T ~

new conCepts for a solutlon '_ L w}* DUDPE Cer

S ' ,.»'; : : el e S

e ;.’ '—_ Lurla hds expanded and | expeunded on Wygotsky vs: prem'lses soﬂthat+~ﬂ#-¥u

.the ﬁheory is often referred to as the Lur1a Vygotsky theory of thought ﬁﬁkg

, and la\gﬁage. He has related the developmental aspect to more. spec1f1c A;%y

age- related stages (Lurla, 1959 1969 Woznlak 1972 Mglchenbaum;

1973), stre551ng the change from the regu}atlon of behav1our via the 3?’ .

“a vs v

- motor aspects of speech to regulatlon ‘by the semantlc content

P 0 " e STy

ThlS may be better understood by an explanatlon of- three hypo—

w. . .0 R e

.- -,

theses (Mlller et al., 1970) Vygotsky‘had-postulatgd_that~there.was:a _gi;u: -

progresslon from . external to 1nternal coﬁtrol ofrom the speech of T e

A oﬂhers d1rect1ng one's hehav1our Untll self- regulatlon through language. > - L

A concept borrowed from Pavlov s two Slgnal system expounded thls. f_;Z

Speech at . £1rst acfs/llke any other first 51gnal system the phy51cale
: 3 » .
charactorlstlcs of speech controlllng behavrour. Later, verbalbcontrol oo

e -
s

ﬁhlfts to the second slgnal system, ‘the? semantlcaaspect‘of speech;
- N './ ~‘u\

Speech becomes self-controlang, a. means of or1ent1ng to a stlmulus. e

. f
.. - PO - 5 @ . . 3 N

The third hypothe51s is LurLa 5 own._ “Since. ﬁhe motor aspects
of.spepch develop more qu1ckly than the general motor system speech

"a 'x‘_ a -

through self d1rect10n can be used to help the ofderly formatlon of

<

‘ -

the motor responses whlch 1t accompanles. Thus a chlld talks to h1m-

o self to hclp perform the motor functlons at h%nd .This . 1s one Qf the
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ey

v e -

fspontaneous”(non-?'»

cepts, enb,mpass1ﬁﬁ~the«s§ec1f1cf 1a§%1f1catlon5'

8

R
K S
tfon and'iearn1ng What,‘ R
*fzé o then ,1s the relatronsh1p betwe' 1nstruct10n and’ thef_eyeiopment'of :
o . L . . "‘O . . :
LT 0. counter twa‘common op1nlons. |
) L o i ’ '*‘ o ° '
o T concepts are not absonbed.prefabr1cated-ﬁy understandlng and a551m1Ia- :
e ’ ttlon. A Process of deyelopment 1s essent1a11- Secondly, he stressed L
B “ . . . R . a~\ R R ) .- N
o ;&g that non—spontaneoﬂs“concepts are not 51, lar to’ spontaneous concepts - o
B . ’,; -] = : ot - . -
Jf? in the1r formatJOn, Sc1ent1f1o concepts el
LT through school tra1n1ng.w They are’mastered f1rst as verbal formula— - .
tlons, belng 1mmed1ate1y conSclous and vogUntary As’, such they haveAu’ -
Uy oy . o
Lo no practlcal content an& musavreturn to-facts
: o . 4“ < o n . \. . 4 ' )
N - . -0 ‘ B
) e ’ vt M ) B -
- A "
CommmSem B e -  ¥19' S : L ’ .
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~empty verbal formulatlons.

sc1ent1f1c concepts are more properly the doma1n of 1n$truct10n
D1rect teach1ng of concepts-1s a vain task result1ng in an ”empty

1verba11sm" a camouflage of words over a ‘vacuum of true knowledge. The

above, they are not antagon1st1c but related,,constantly 1nteract1ng

_ment. of spontaneous concepts ‘is essent1al to the deve10pment of non- _

must reach a certa1n prerequ1s1te upon which sc1ent1f1c concepts can.

‘the obJect of attentlon be1ng centred on the obJect 1tself, as opposed

*  AND INTELLECTUAL GROWTH R

f - - A . ) .
/ : v
3

orientation It 1s because of this occaslonal weak base of factual”

knowledge that sc1ent1f1c concepts can dlslodge to form a body of
e . . . v ~ . Coe . ’

a

In educatlon, both types of concepts are needed even though

.

v
v &

.

two processes are really parts of a un1tary process 1n the development

of concept formation. Although d1fferent in their- source, as related

« N
- Ls v

and 1nfluenc1ng one another. The knowledge of the level of deVelop—

spontaneous concepts, prec1se1y in order to forestall words w1thout

[ -
real meanlng, w1thout a reflectlon in rea11ty The mental development .

‘
- @

A t ¢

be bullt. T - ) [..‘ i T ,: | .
Look1ng at it from another point of v1ew, maturatlon and learn—

ing-are both seen to be 1mportant both developlng in reverse d1rec-

tlons, albe1t st111 cOnnected Spontaneous concepts are nonconsc1ous,
'b

-~ L

to the act of thought. These Spontaneous concepts, based on’ concrete . f'

- .
-“
{ . d

s1tuat10ns, move upWard reach1ng a certain level before becom1ng more

refined through the sc1eht1f1c concepts. They gave the “structures. . -
- o
necessary for the concrete appllcatlon of sc1ent1f1c concepts. Y. o

. Py
.. - . -~

9 , . - . _ . - i

N . . . . | ) av . .
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of the wor

Y

R o B | :
e non spontaneous concepts are formed through the‘me iation
(adult verbal meanings) which is the bas1s of flex1 le
th1nk1ng/ conta1n1ng w1th1n itself all -the systems

\
~
a

@

past and pﬁ sent,
l
51mple and concrete to the very compl%x;and abstract. ‘They move from
the top down, through the spontaneous concepts

s -

g —

\
becom1ng more g
l1zeable as they become elementary, concrete, and able to be appl}ed ,
~to ‘other areas.

They 1mpart ‘a. system to concepts, wh1ch Vygotsky con-
s1dered eSSent1al for consc1ousness and del1berate control

The relat1onsh1p of the two types of concepts is really a

foar
.

“a.

quest1on of the relat1onsh1p of school 1nstruct1on to the mentab de e1-
opment of a ch1ld

-

|

"Instruct1on is one of the pr1nc1pal sources o]
the schoolch1ld’s concepts and is also a powerful force 1n d1rect1ng

n

the1r evolut1oﬁ, 1t determ1nes the fate of h1s total mental develop-
ment'! (Vygotsky;. 1962 p. 85)

It does th1s by mak1ng the ch1ld con-
scious of the operat1ons of his 1ntellect focus1ng on. _the process

thereby lead1ng to mastery of the process.
that nature is mastered

L]
€.

It is through eddcat1on

The student ga1ns consclousness of‘be1ng consc1ous, i.e., of

-

N

be1ng aware of his mental funct1ons.

."School 1nstrugt1on.1nduces the
PN - -
general1z1ng ‘kind of percept1on"and thus plays a decisive role in mak-

ing the ch11d conscious of his own mental process...Reflective con-
v e

sc1ousness comes to the ch1ld through the portals of sc1ent1f1c con-’
cepts" (Vygotsky, 1962 p. 92).

.
v

re
7
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o

Why should a student not be aware of the more| familiar spon-' é
. o : « o B - t L
'taneous concepts, yet be awarefof his scientific conc pts? "Betause

the teacher, working with the pupil has explained .s pplied informa- ,

/ tion w1th an adult. " The medium of the,concept is the w0rd" (Vygotsky,

1962, p. 107). - = foy
Although Vygotsky appears to be empha51Zing instruction over

: self—discovery, he is rather streSSing the short- comihgs of spontaneous E

concepts Education wherein the student learns entirely on his own -
N
appears to be inherently limited There"must be a top sdown correspond—
_v\ ’ 5 L 4

cing development, *an 1mpoSition of a system through instruction so tnat

(RN

. concepts can become subJect to consciousness gnd therefore more. gener-

alizeable. "~ This is the real contention - only through instruction
. kY

kY

can one rise. above facts to conquer ‘facts.*.

7~

T b - 3

Vygotsky stresses both, seLf discovery and feelings with the

resources-of the‘word, the emphaSis being on the latter. The goal is

knowledge, meaning the ability to think in all aspects of life. As : DR
' ' N v“ T
such, it includes emotions. It is the_nbility to regulate,one's life : BN

v ' . -
+ - .

through the,medium.ofvthe word. M

-

-7 .. J .
- * A comment. Vygotsky has one inherent limitation " Where do
these scientific .concepts come from in .the first place so that they :
can be passed on from adults to children, if spontaneous concepts can
only rise so far? Although he does not directly answer this, it is
possible that the evolution of language was a push~-pull system, pulling
itself up in a sense by its bootstraps

. ) A ._i-_‘ "

A
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Vygotsky must be properly understood. He definitely doés not
'advocate a direct teaching’of concepts._ Aé stated'previgusly,-this

Ny
/// leads to a’ parrotl1ke repet1t1on of empty verbal1sm w1th no foundat1on

// ' 1n real1ty. Instructlon has ‘'a much broader connotat1on here. It |

: o . ‘
//// means being aware of the upper and,lower thresholds of both spons }
. i . 1
7o taneous~and non~spontaneous~conceptsAdandAemploying‘both ~~Good~1ns-—¢+~4——————i

!

truction precedes and ref1nes develoﬁment. It suggests teaching, :Tﬂ

.¢ - not to a student's level, but to his possibilities; This implies an

/

."awareness of the’most‘fruitful time for certain~subjects, and for
\ N » ; M
levels of difficulty. w1tth top1c areas. T ,

All this caf best be done by creating the context, the problem, o a

‘which W111 1nduce the student to regulate his own behav1our through

€

hlS thought,v These effortsvcan then. be' refined by thegteacher s

explaining, informing, questioning,'ang 1] on.;‘ .
- The importance-o$ yygotsky?s vieWs'in adolescent eduoation is |

forceful. If~truecooﬁoepts are;not formed umtil‘adolesoenoef it is'

th1s t1me that 1s most dynam1c, “and most frU1tful for academ1c I

advancement. Therefore the most effort on the development of the cur-

riculum, and'the knowledge of 1nd1V1duals,‘shou1d be 1n‘th15 age'group.

There are certain practical implications'blossoming from this

< .
-

theory. One\ooncernS'the ooncept of "formal disoipline", usually
assoc1ated w1th the name Herbart, and the teach1ng of - Greek and Lat1n. R

V1ew1ng th1s idea- through the eyes of Vygotsky sheds a drf-~

2

ferent ‘light on th1s feared’ prqposal Vygotsky d1st1ngu1shes two .

210 Y
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1

ié_ 'kinds .of instruction. One is the narrpwly specialized‘skill-training-
such as Iearning to type; which requires practice and habit formation,
The other'form‘of fnstruction is that which activates large areas of

f consc10usness, 1t is here that the concept of formal discipline may

IS . P

.still be of Va1Ue

’It"is'Bést'understBG“tﬁfbugh fhe“aTséussidﬁ“dfvthe'neeauférd'” o

1earn1ng ‘grammar, and wr1t1ng Grammar is "of paramount 1mportance
for the mental deve%opment of the ch11d" (Vygotsky, 1962 P. 100),

he1p1ng the student ascend to a higher’ JevcJigﬁﬂJpegqh%gevelopment .
o &
ertten‘;peech is a “déIlberate structur1ng of the welt of meanlng"

1 (Vygotsky, 1962 p. 100)’%e1ng mote complete yet more abstract anQ\

~‘removed from immediate needs than oral speech which is often truncated
" and condensed. - : . ‘ S . e
b
. Xty : ‘ Joas
Written speech "assumées a much slower, repeated medfatlng pro-

I3

cess of analysls and synthesas,‘%h1ch makes it possible not only to
5[‘? ;?
deve10p the requ1red thought but even to révert to its ear11er stages, -
.;:a .

thus transformlng the sequential chalns of connectlons into a s1mu1-

e
k)

taneous, self—reviewing structure. Written speech thus'represents a
new and-powerful instrument of thought" (Luria, 1969, p. 142).

wh The interpretation seems to be that formal discipline does
N

[y

indeed aid the development of thought, as was”commonly.propogated.
Inner, folded, Speech can evolve from differeht types of out%r;‘unfol- o

ded, speechﬁ/ The.fuhctiohalAand structural features of subjects such °

. ' N . ;2 1] “ L . X3 ; .
. as grammar and written speech come later in development, enriching

~

0 ' | ' {
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inner speech by delaylng and 1nh1b1t1ng the d1rect appearance of -
speech connections, increasing the need for a pre11m1nary 1nterna1
preparatlon for-external _speech.. It he1ps-1n 1earn1ng how to.thfﬁk'

- This does not necessar11y imply a return to the teach1ng of Creek andﬁ

Latin, but it does: imply the 1mportance of us1ng d1fferent methods to

help—}nner speeehrreach'rts‘fuiiest*deveiopme‘t' A corollary is that
" there.is awnecessity for certa1n ob11gatory core.courses. \

Luria notes in his analys1s of the 1nterre1atlonsh1p of

N~

thought and language, two more uses of speech It quickens the 1learn-/.
1ng,process, since 1abe111ng fac111tates d1scrimination. Extérnal

'speech also, even in adults, helps sensory analysis become more precise
. ' : ; ' 7 :

and stable: :

The bas1c theory being unveiled, it remains to se¢ if modern’

'research has reinforced the ver1d1ca11ty of the Vygotsky- Luria premises,

) B

b) Research Results

In ‘this Teview of exper1ments which d1rect1y or 1nd1rect1y test

»
T

the relatlonshlp of speech and thought, there is of necess1ty a return
again to a more general view, as opposed-to_being specifically concer-
ned with adolescence. If the results ba51ca11y support the proposed
concepts, then ‘the conclusions may tentat1ve1y be extended to the 11 G
" to 16 age range.
Most, of the exper1ments have used a part1cu1ar exper1menta1

method to test the theory, asklng if se1f-1n5truct1on could modify

)
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external behaviour. Certain results have stood agins‘~the'use'of

ianguage in directing behaviour. Wilder C19685 found.that, for three

,

and five—Year-olds,lthere‘was no evidence that overt self-inmstruction
was beneficial, Similar results were reported by Jarv1s (1968), who

noted that there was also no ‘age relationship of. se1£<£nstruct1on and

s

—-~  control over performance, as Lur;a»hadesuggestedf Miller g;:g;‘ P —

(1970}, us1ng four d1fferent age groups, also concluded that "there is -
B certa1n1y cons1derab1e ov1dence that these phenomena do not reflect a
| perva51ve process that is ba51c to humpan development" (p. 663). Thg
+ authors‘did'suggest, however; that the‘lack of positive results may>

) - * .« reflect more the nature of the experimental task, than the general

o

relevance of language for human development.

- sk . . . . |

. : : ’ Meichenbaum (reported in 1973) in his initial results.also

4 . concluded that overt self-instrauctions did not have any affept,at any
’ . : . . . e
age. However, he modified the task to test the same hypothesis, and .

“achieved positive results. Meichenbaum and Goodman (1969)-rep6rted
cﬁear support of the notion thatllanguage can help control: behaviour,
and that it was age-related Later, however, Meichenbaum-(197lj noted
that, even though the basic concept remained, Luria's age-related

stages - of development could not be substantlated and that ch11dren as

-

young as 22 to 3 were respond1ng to the semantic aspect of speech.

The 1nterven1ng variable of 1nd1v1dua1 dlfferences appears to be of

relevance here (to be explalned following), since this was noted w1th

(-

’ a cognitively-reflective child.
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The progression from overt to covert, outer to inner speech, = -

may be more related.to task competercy than:to enrOnolqgicai-age. If

o -

the task is more difficult, ‘the child‘verbalizes more. .As he increases
in preficiency, his control interioriZes. ThlS proposal however,
'seems limited in its scope. It 1s more 11ke1y that the 1nternallzat10n .

on the 1nteract10n of . age,'1nd1V1dua1 dlfferences, task complex1ty,

- and perhaps other-factors, such as sociocultural m111eu,-etc. It
should also be noted that the age—relationshrpiof conceptual anility'*
has not been explained. - It may be that internalization is not neces—'e.

. sarily age-related, but the ability to conceptualize may. .still mature

- at adolescence. - )
7

1
'
|

Melchenbaum d1d use the hypothesxzed sequence of rnternallza~
tlon as a model for therapy or tra1n1ng of Self-control, and to devel-
_op new cognitive approaches. ThlS paradlgm'was successfully employed
in teaching 1mpu151ve ch11dren greater self- control (Bem, 1967‘
Melchenbaum and Goodman, 1969, 1973; Bates and Katz, 1970; Karnes et
'al,, 1970; Melchenbaum, 1971; Palkes et al., 1972). The method was
”also successful in 4ncrea51ng attention 1n test~anxlous students
(Meichenbaunm, 1972){ and in schizophrenics (Melchenbaum, 1969;
Meichenbaum and Cameron, in press): - -As‘an example of mddifying~cog~

>

nitive style, Meichenbaum (1972) was able to.foster creative thinking .

in college students.
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Kohlbérg;et al., (1968), in a review article, reached the.fol-
lowing general cohglnsf/kg\BQ§ed on a number of compagted stud;es
(Vygotsky and. Lur1a, 1930; Jensen 1963, Klein, 1963; Flavell et al.,

1966;'Gratch, 1966; Keeny et al., 1967). They>conc1uded thatz@fivate -

speech did have developmental trends, and as it became more covert, it

- inereased in its task-relevant usage and its cognitive self-guiding— —

function.- They,aiso noted that private spgech had a functional role,

for children who used .it more were more successful in their tasks. It

improved-cognitive performance. . : : o : o
et - . . - 2, .

4] ‘ Py “ |-

On this basis, Kohlherg et al.;‘completed"fou'r tudhes of their

own. They noticed that private (unfolded) speech reflected fhe level R
of cognitive development, almost complefely disappearing by age 10*
suggesting that confrolhhad become internalized. A major factor in

A

private Speechlincreasing in proportion to the demands of the task.

‘ Th1s reinforces Vygotsky' s educational proposal of setting up task

dlfflcultles at the student s developmental level, thereby increasing - = .

his own self-direction, which can then be refined into sc1ent1f1c‘con-".

¥

cepté by the teacher. - . - : - S .F' T2

The theoretical implications are broader than even Vygotsky

2

*Flavell et al., (1966) noted that private speech still
existed in 10-year-oldq, This may be éxplained by incomplete
1nterna11zat1on, individual-differences, or the fact that interna-
lization is an on-going process for some reason,

215
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K .
oriented  They noted that pr1vate speech was also related to sociay,

popular1ty and part1c1pat1on, Other research noted prev1ous1y sugges-

. -

- ted other areas of app11catlon, spch as attent1on psycholog1ca1 patho-

logy, and creat1v1ty. It seems that the Vygotsky Luria analys1s has

""some central developmental mean1ngﬂ (Kohlherg et et al.,. }Qéj(/p 733y
%

If educa-

rd

4 ) -The educat1ona1 i otations of this are profound.

tion is-the key to the inte lization and level of conceptualizatiop,

and if th§§\h§§/as wide an a(
Y

o
s1b111t1es and p0551b111t1es of . edugators are 1mmense, espec1a11y in

‘catlon as suggested then the respon-

the adolescent years. The means of gu1d1ng one's_behaviour, academ1-
'-_ cally, sociailly,. emotlonally, etc., can be ref1ned through educat1on.
| The problem of 1nd1v1dua1 differences had already been mention-
' ed. Flavell et a1., (1966) had noted in their study of private speech
.that there were two. bas1c types of users of private speech: spontane-
ous rehearsers and non-spontanegus<rehearsers. The forMer, who used
'unfblded”speech to guide their'behavio much more read11y, generally

performed better on a series of diffgrent tasks. Keeny et al., (1967)

d1scovered that the non-spontaneous rehearsers could be tralned to

| rehearse,\thereby improving their perfofmance, but that they did not.

. K
]

ma;ntaln th1s Strategy. . : ' 'H ; ,'
Melchenbaum found a 51m11ar d1y1s1on based on the cognltlve

styles, labelling them reflect1ue and 1mpu151ve respectzvely. After a

series of studles (Melchenbaum and Goodman, 1969, 1971; 1973), he con-

tluded "...cognltlvely impulsive ch11dren do not habltually aﬁd
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: .. : . . 4 Sy o
spontaneously analyze their experiences in verbal terms and do not

formulate and internalize rules that might guide them in new learninéf

.. s Ny
“situations’.

14

In summary, experimental results have basically uphelddthé'
: ~ " . N
» 0 ° : . 2 R
development. The relevance has been shown to be wider than mere cog-
nitive style or intellectual ability; the internalization of lagguage

has a self-directing influence on seemingly all stages of oevelopment,

suggesting t

It points rathe .
. ‘,/' [ (=M
a1l kinds of, ehav'our It 1mp11es he1p1ng the student to "computer-

program" h1m elf to handle life in all its aspects, to change, adapt
modify, accommodate, assimilate. It also suggests, not only the fo -
mation of'particular programs, but also~he1pin§ to forfulate a master
program wh\sh will enable the student to formulate his #m programs.
More pract1ca11y, the reseirch po1nted to the ex1stence of <
1nd1v1dua1 differences in being able to internalize .and control one's

9
own behaviour through private speech. This might lead some day to the

ﬁﬁil ability to dxagnose these differences, and also to the eallzatzon

4

that there may be speclflc way¥ to teach dlffer&n\/chlldren. Perhaps
~ ¥

the dlfferent types may be able to hand1‘ ifferent types~of.thodﬂht

easier, as suggested by Kohlberg et" al., (1968) . : . . ,;

PR
B
¥

to the formation of ‘types of programs for controlling

.
VS

t\the role of educators is broader than might be imagined.
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Vygotsky s theory of the development fjthought

-

‘guage leadS\to ﬁhe follow1ng the@ret1cal pergpectlves '

. ! (

any modallty is 1mportant to the development of thought

through lan-

nd

Language in

Cm e

Although ‘both
e A,_g‘_

o

are separateq1n their roots they become 1nt1mately related at an early
At first, the speech of others d1rects a ch11d's behav1our
%7‘ /’ / 4 i N

Later the* relat1onsh1p is reflected in a child's ta1R1ng to h1mself

,,Stage

to guide hlskexternal behav1our X This pr1vate, selfad1rect1ve speed,

graduallyabeé%mes 1nternal1zed becom1ng 1nﬂ€§:?peech wh1ch is the key

i,
g i,

to th1nk1ng Speech in the, form of 1nternal1zed word meanxng becomes.,

Although mpst people use loth inner and
. N . : ’ Y ¢ ‘ T,
' outer speech all thein lives, the internalization is almost complete -

’ 4 ) °
. - - . .

an 1nternal director of behav1our, so that now the ch 1d, by this

thinking, regulates himself.

O A} . L]
PN

PR

by age 10.
The development of concepts, based upon the medium'bf the word, *

goes through three main‘phases, the lastagnd most 1mportant\phase of .
. - p '
* btrue conceptua11zat1on(be1ng reached at.. 8d018008nce. The' means by

[4N L}

which concepts are derived are two. The first are called spontaneouq

» . -

concepts, ‘since they are’ ach1eved spontaneouely and creatiyely ‘out of .

‘one's experlence, 5hd are rooted ih concrete facts.

¢ N

have an inherent 11m1tat10n, and éan nly rise S0 far.

However, these

The second «

3

means of concept der1vat1on is non- spontaneous or sc1ent1f1c.

.\

1s a cor espond1ng top down deyelopment ref1n1ng the spontaneOus,

[ v

-These scientific

“This

and ualng them‘1n order to i%‘appllcable to reality.
»2 a~ > .
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ur'

s as if inner speech becomes too condensed and perhaps 1ncomp1ete.

Aruntoxt provided by Eic

“‘“““““““Stanford Research Institute T eaf her Meridith‘L Rob&nson who ‘stated™ =

. that. adolescents are’ ”not...a bundle of pimply neuroses" Instead

the need for 1nstruction as a means of developing thought. Thisvcould

reprogram more c0mpletely the frontal cortex, and therefore haVe fuller

e

. ; A . * 0“: ’ r\.'\jw - : )
o084 - EARLY ADOLESCENT C’OGNITIVE EUNC’rmNING L _ el
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o ° . . » fe . 0

concepts afe immediately‘generalizeable‘aﬁd abstract,,being formed
.through the'medium.of instructipn by language.;. " - ’ _

At
Educational 1mplications are obv1ous. Adolescence is the prime

- r;.

time “for academicvadvancement; This has been recently reinforced by

-

4.

. N N °

@

earliest adolescence appears to be a very fruitful time for’academic e

C e

learning (reported by Jack McCurdy, Times Post News Sergice, 1n The S

Ottawa:CItizen). The experimental results so suggested that language G;

. .
-~ - .

u a.

and 1nstruct10n had a-far larger 51gn1f1cance than mere academ1c learn—

. » . . g < . .o
» . “ - . = ~

. »
ing.

The $tress on the.necessity of scientific concepts pointed to

’

be subd1v1ded into- specific recommehdations. Verbal 1ntercourse; in

which pseudo concepts could be gradually refined into true- concegts,

L | e

was seen as a necessary stepping stone. An 1mportant.conclu51on was

&
the presentation of problems for the student so that he may advance

u51ng non- spontaneous concepts, which could then be refinéd through ‘ S

¥
: ¥ . -
~ .o -

1nstruction. R . - ' -

The fact that 1anguage is 1mportant ‘to the development of

- »

thought 1mp11ed a return to .a more "formal discipline" approach It

There, is a need for other 1anguage approaches in order to, in a sense,

= >~ - . ~
B ~ 0 s . .

V-
E 11
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“a

programs by which 1nner speech could regulate all aspects of behav1our.

n"
e

Th1s helps 1n1t1ate aqconsc1ousness of be;ng consc1ous, and therefore

¥ ,o ‘o

’l

aids the student to rise above h1mse1f and conquer his past. A corol-

.-l

Iary here is the need for certa1n ob11gatory core courses, which would

5]

ﬂgkuhﬁlpxkn&ﬂop-dnnklng,.wuw““c,ssﬁmwrwﬁrﬂ__fm

Dther educat1ona1 1mp11catﬁons may be qu1ck1y summar1zed, The o

meortancé of 1nd1v1dua1 di fferences was repeatedly stressed by the,

. var1ous d1sc1plines ‘ Th1s leads to two future poss1b111t1es. One
; . * ‘-'> : : ”Jh

concerns d1agnost1c purposes._ Perhaps more efforts shou1d be placed

in be1ng ab1e to: f1nd out which students are- cogn1t1ve1y reflect1ve or

. 1mpu151ve (Save, 1973) Perhaps developmental norms could -be estab-*;

*

' 11shed. This may be reflected in d1fferent1a1 teach1ng methods. Some |

students may need ‘more direct attempts ‘to mod1fy the1r own self state—

ments. Some may reﬁpond negat1ve1y to such attempts, etc '-V

Me1chenbaum s and others' works 1mp1y spec1f1c remedlal tech-.
' n1ques for spec1a1 problems. Perhaps students may be reprogrammed by

self—statements to become more creat1ve attentlve and to overcome

the1r 1mpuls1V1ty. Att1tude, for example may be the result of nega—,

“tive selfastatements re1nforced by fa1}ure end1ng 1n a V1c1ous circle.

b

z’ There seem to be some 1nd1cat1ons that self-s’ptements and conse4

quently behav1our can be mod1f1ed

- ,o
@ . R

In summary, there is ample eV1dence of the 1mportance of the
. adolescent yeafs in form1ng concepts, and the need to know how to.go

£ 4
about th1s. There is a necesslty for study and research into

5. - . . Y
R . . o .
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techn1ques of ut11121ng this cr1t1ca1 perlod Formal teaching!seems
to be of 11tt1e value. The stress appears to be more -on creat1ng tasks .
wh1ch w111 lead into the ch11d's poss1b111t1es, the theory also demands s

teachers be aware of the child's 1eve1 of both spontaneous and scien-

w"‘“»“*’f"""-‘"‘1:ifi-c~*<’:oncep»tua—lf—i»a:.tat—i»e»n~,A--son-tharﬁ.tasks,,,ca'xLlnLcr.,t_a,:zlj:_s,es,i,tand the §0n-

cepts ref1ned through 1nstructlon. A course which seems. to he~follow—

ing “this pattern ‘in one part1cu1ar area is that of Mr. B.. O'Connor of
Thomas_A. Stewart Secondary School in Peterborough (reported in the

Toronto Star, May 14, 1974 B3).

A1though formal teach1ng y1e1ds 11tt1e fru1t except rote

3

1earning, task creat1ng appears to need to be’ balanced by some form of
N formal educatlon that is, by courses which e1uc1date and reflne the
sk1115 of. 1nner speech. QThls is most obvious in the teach1ng of

grammar, and of wrltang. G

4

Vygotsky (1962) was well aware that the re1at10nsh1p of

¢

“thought and language may only be a 11m1ted explanat1on of a complex
fact0 However, the door he opened should be of essent1a1 1mportance a

to any educator - the general problem of consclousness. "Thought and
—

1anguage, wh1ch reflect rea11ty in a way dlfferent from that of per-

ceptlon, are the kéy to human consclousness" (p 153)

[N
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v

_ &j Impact of Percepto- Cogn1t1ve Styles on Adolescent
—_— : . Cognitive Functlonmg—w =

. R '-.-jlq
- I

i, Developmental Trénds in Perception

C
\ ; — e \‘:z

: Earlier censiderations of adolescent intellectual growth and”

[
n

b N
capac1ty ‘as well as the. qualltat1ve view of adolescent cogn1t1ve func—

/

~t1oﬂ1ng and development have dealt with clear substantlve 1ssues in

v ," 1‘-

f;character12at1on of'cogn1t1on Interest in cogn1t1ve styles focuses

\on the manner or form typlfylng adolescent 1nformat1on-proce551ng and

L *

,41'problem solv1ng

-Study in cogn1t1ve styles is of a relat1vely recent v1ntage.’

T

Dur1ng the last decade, a small but vocal group of psychologlsts

—researchlng cogn1t1ve processes have d15covered s1zeable and meaSur—

able 1nd1v1dual’var1atrons in non-substantive, stylistdc dimensions

' of'cognitive development and behaviour. They contend that a full

/ B

apprec1at1on ongggziEiZiﬁfUnctlon1ng requ1res more than the ab111ty

to measure 1nte111gence .and identify qua11tat1ve character15t1cs of'

thought.. In,thelr,Judgment, equally important to an ultimate under- .-

_standing offcognition.and thought are- individual Variations in the

style and form used 1n the 1nterpretatlon transformatlon and report-

-,1ng of 1nformat1on (Kogan, 1971) E A ‘T. ' \

R

There are def1n1te 1nd1catlons that d1fferent d1men51ons of

L]

»cogn1t1ve style are appreclably 1mp11cated 1n part1cular 1nte11ectual

ouxcomes and adaptatxon to specific educatlonal practlces (Kagan et

al., 1964). | | S .




~manner of 1nformat10n receptlon confrontatlon, solatlon and manage-

gcontrols.(styles)'are not isolated aspects of cognitive organization
e o
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»

Relationships between various dimensions of cognitive style
and imoortant behaviours such as voCational choice (Osipow, 1970). and

pathology (Wltkln, 1965) have. been demonstrated

"o

- .

Cogn1t1ve styles have been presented as d1men510ns in the

ment. Gardner et.al,,.(19§9,,1960) faotor—analyzed several measures

of cognitive styles, tests of mental abilities, and other personality
, ' } o Ty . o '
indices, concluding that ".’..intellectual abilities and cognitive

e

but are mutuallyqlnterrelated The arbitrary distinction'that has '

-

.semetlmes been malﬂtalned between 1nte111gence and the broad sca1e b

organlzataon of cognltlon seems 1nappropr1ate" (Gardner et a1., 1960,

p. 123). . . R . Y

Research in cognitive sty1es has received its share of criti-

‘cism. Ausubel and Su111van (1970) contend that a serlous methodolog1-

b

cal weakness common to stud1es in the area of cogn1t1ve style is the

P

fact that the 1ntra - and 1nter task genera11ty of functhn of the

7
o

measuﬁesfindex1ng cogn1t1ve style, its determlnants, and funotlona;
'consequences have not been establlshed This oriticism fs premature,
consrderlng the nelative 1nfancy of the area and a grossly unfair - R
’characterlzatlon in the case of we11-researched d1men51ons like A;
ref1ect1v1ty; 1mpuls;v1ty and field dependence-independence. Absence’ o ';

of a broad'body of replicatory research and cross-validation studies
[ ) T

is more than offset by thé many exciting observations of individual

N . . . . .
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'

. problem-solving variability and their educationally salient implica;

tions. = -’ & ¥ ’
. . 4 : : N ; P
Students of cognitive styles would argue that g1ven two '

.

ch1ldren who exhibit similar IQ and mental age as well as haV1ng

atta1ned a developmental stage where conservat1on and transitivity in,

" EARLY ADOLESCENT COGNITIVE FUNCTIONING ; - 209

e -

'Judgment 1s no longer a problem, there Stlll will be consistent and

d1st1nct1ve d1ss1m1lar1t1es in the way they think and the manner used
to perform any g1ven task. ~These. 1nter-1nd1v1dual variations in style

are reflected in perceptpal organlzatlon of mater1al, class1f1cat10n :

£

S

of information, and prbblem-sblving behaviour, possibly influencing\

P

intellectual\attainments and»functioning.
Mess1ck (1970) has prov1ded a taxonomy of cogn1t1ve styles
\wh1ch reflects the rap1d growth of th15 research area. Others have B

drawn attention to and have attempted.to assess “the effects of spec1-

f1c d1mens10ns of cogn1t1ve styles on 1ntellectual growth (Eagle, 1965;,

Kagan et al., 1964) . Mess1ck 1dent1f1es nine cogn1t1ve styles whose

'
L]

mutual 1nterrelatedness or 1ndependence need to be. assessed but whmch
have been labelled and studied by psychologists. The var1et1es of cog-’
n1t1ve sty1es are presented in. Table v wlth an adaptatlon of descrlp-
tlons\prov1ded in Mess1ck (1970) - o t oo = \

§ .
. % Kagan and Kogan (1970) contend that d1mens10ns of cognltlve
style ;are 1nf1uent1a1 at each level of problem solv1ng activity. They
1dent1fy five processes as central to problem. solv1ng

1) Encodlng-- selective attention to and perceptual preference
. _for certain aspects of an event rather than other. -

1

i
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|  TABLE V
, DIMENSIONS OF,COGNITIVE STYLE* R o
: T .. . . Q’&‘i
COGNITIVE STYLE

/"‘ . [

- Ficld Independence —— ~—— -

- ) Field Dependence

"~ versus : ' ~

An»anaiyttewwaygef‘pefeeiv1ng——ab1-444
lity to differentiate important '
elements .from background by over-
“coming the embedding context.

" A global way of perceiving; inabi- |
lity to differentiate 1mportant
elements in a problem

Reflectivity
versus

| i - Impulsivity

Analytic pondering of selected
hypotheses; slow and deliberate
evaluation of hypotheses and infor-
mat1on-proce551ng.

Speedy response to problem, genel-
ally, the first answer which occurs
to individual; frequently incorrect.

Scanning

Variation in the extensiveness and
intensity of attent;on -deployment;
related to the v1v1dness of an-

~ experience and span of attentlon.

Category Breadth

Consistency in preference for R
broadly inclusive or narrowly’ eXClu-
sive ways of categorlzlng.

L .

Conceptual Styles

Individualivariability in percep-
tion of stimuli similarities and

', differences in terms of many dif-

- ferentiated concepts; -also includes
the preferences for categorizing
functionally or thematically as
opposed to description and stereo-

type. S o

G -
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TABLE V (Continued)
Cognitive Complgfity : + Constrhing the world, particularly -
» , social behaviour in a multidimen- "
versis | _ . sional and highly discriminated .
. ] ) _ way. , ,
& . d i . _ . . .
- _Cognitive Simplicity '~ Construing the environment in a
, simplistic and stereotyped manner.
Levelling . Meshing of similar though non-
. ‘ : ~ © identical objects in memory, with |
o versus . corresponding difficulty in recall '
. of similar elements.
1Sharpening" . Highly cbmpartmentallzed memory ;
‘ ~distinctiveness of similar objects
'stressed with lowered tendency
for confusion in memory.
Constricted Control .. Low susceptibility to dlstractlon
- and cogn1t1ve 1nterférence.
versus » ,
"Flexible Control ' -~ ' H1gh suscept1b111ty to d13tract1on
. : and cognitive interference. ‘
Tolerance for . : . Individual variability in W1111ng- : toe

Incongruity - ' ness ‘to accept unrealistic experi- .-
! ' ences and perceptions at odds with -
convcntlonal experlencew

*Liberally qqapted-from Messiég;(1970);
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"~ 2) Memory - informetion storage and retrieval functions.

3 Hypothe51s Formulatlon.- generation of alternative solutlons
to the problem.

4) Evaluat1on - the progess of val;datlng hypotheses by testlng
~ them against facts.

5) Deduction; - attainment ‘and 1mp1ementat10n of solutlons to the
' _ problem. . '

+ - -

Perceptual organization and information-processing are key
processes in this division. Since oﬁz selective review of two oimeﬁ-
sions of cognitive style focuses on reflectivity-impulsivity a@d_field
dependence-independence, which have prominent percep£u51 components,
'developmentai‘regularities in perception demaﬁd olarificatioo. LGibson _
(19§§jﬁhas supplied a number of generalizations'which.stress agef.v- |
%7 . related developmental variations in peroeptual oréanization.

She notes children demonstrate'a decreasing,teﬁdency to react
uni formly to stimuli of the same ciass'with age. 'Fundameptally,'speci-'
ficity in stimulus discriminatioﬁ'increaées while stimulus generaliza-
‘tion decreases. Pick et dl., (1972) . compared second and sixth;grade' .
childrens' React1on Times (RTS) to, visual stimuli. w1th mlxed proper-
ties., They . found-that their 51xth-graders were more eff1c1ent and
superlor to second graders in deliberately. focu51ng attentlon on dis~

. crete stimulus propertles and less prone to d1stract10n by 1rre1evant Lot
ahiivirt
stimulus aspects. chcoby'and O0'Neil (1970) noted a similar trend in
P . R : : . ‘ " |
selective use of verbal “naterials with increasing age.

£

we a2
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. Perceptual selectivity also increases with adolescents exhibit-

. . ? . R .
ing a pronounced.facility compared to younger children in attending to
specific informational features against a noisy, complex background.
Rarid and Wapner (1969) compared the ability of eight and fourteen-year-

old children to detect simple figures embedded in a strong gestalt,

"The‘fourteen“yearsold‘children‘Were sTﬁgularIy more adept at locat1ng

the flgure than the eight-year-old. Maccoby s (1969) review of deve-

-

lopmental trends in perceptual selectivity generally supports adoles-

sl

Maccoby,also notes, along with Glbson (1969) that 1nformat1on'

‘p1ckup becomes more econom1cal with age, the child grow1ng in the ab1l-

1ty to perceive higher order structure of pattern inherent 1n stimu-
lus’ properties. lhese perceptual.developments.bear a close relation-
ship to the gro&th of formalvopefatlonal thought. This economizing
feature in perceptual development can be 1llustrated by the processes
occurring in developing reading skills. In1t1ally, groupings of |
letters W1th1n words are perce1ved as units, but with t1me, group1ngs
of words into sentences develop ‘ A |
Hagen and Hale {(1972) reported a study utllf;}ng m1dd1e-ch11d~
hood and adolescent subJects which charted their performance on a task

with central features and 1ne1dental features. They found 51gn1f1cant

developmental 1mprovement in eff1c1ency of attent1on deployment.

"Recall of the_1nctdenta1 task stimuli did not reveal any dramatlc

change from childhood through adolescence. However, task performance ﬁ

.
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»

' improred markedly. The difference was,explained as a function of the

older child's ability‘to 1nh1b1t attentlon tp*incidental task features -

and to concentrate on eenfral task features. Additional support for

o

the. adolescent's ability to restrict attention and concentrate on task

Features central to solution was presented in the Siegel and Corsini’

¥

and incidental learning with a peak at- age ten. Sheer amounts of

incidentally learned materials were equivalent for their- eight and

— te

“ed. When relevant and 1rrelevant st1mu11 were conceptually related

recaltl of incidental features 1ncreased for the fourteen-year-olds and

not ‘for the eight-year-olds.- Restricted attention would then serve to
account for the performance of the younger subjects, but not the

,-

They appeared to process the irnelevant information minimally.

u .

elder.
Siegel and_Stevenson (lé@b) have noted similar age trends in the pro-

‘cessing of ih%iqental information. .

With‘advancing age, decided shifts in preference for sensory
~

modalities occur. Transactions W1th the env1ronment for most children

appear to pass through an initial preference for kinesthetic - motor

-Bruner et»al., (1966) feels that this'

\%T i

' during the early. years to a v1su31 and auditory modality during later
! periods (Bissell et al., 1971).

tran51tion in modality preference is related to the manner 1n which

children represent ‘their environment in thought. - ﬁ%‘ o

~{1969)-study. '?heyfuncovered~aﬂcurvi=linear~rélationshiprbetween“agef44~*-~i§*

Afourteen-year old sample, but different processes appeared to be 1nVolv-~

.
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Shap1ro (1966) reported that his ten and eleven year—old sub-

- Jects learned mater1a1 better than €%1rteen and fourteen~year-olds

‘when an aud1tory presentat1on was.used.l Senf (1960) found.1mmed1ate

cot

' memory for presentation of bisensory stimuli (visual and additory)

C

demvnstrateﬂ’ImprUVémént'WIth ‘age’ fbr v1sua1 items, while age differ-

- ences did not emerge in aud1tory_reea11 for his eight through fifteen-

year-ol& subjects. Stévenson and Siegel (1969) discovered an emergence

T

. : \ . C.
of preference for and efficac& in recall of material presénted visually

during adolescences Comparing‘visual and auditory’ recall of third and

.

- seventh g’ade ch11dren they found recall for visual content 1ncreased '

- with age while recall of aud;tory content decreased.

Bissell et al., (1971) and G1bson (1969) obserVe thg‘ W1th

1nc%ea51ng prom1nence of the v15ual modality in transacting W1th1n his

environment, the;adolescent.exh1b1ts‘1ncreasing intersenspry'coordinp- '

’ 4 .
. . ’ ) . JR—
tion and integration. - . - ‘ L

’ N . . ’

4

‘ W1th1n th1s framework of developmental regular1t1es charac-

“terlzlng adéfescent perceptual organ12at1on, two d1mens1ons of cogn1-
‘70 :
t1ve perceptual rtyle will bg rev1eWed Though ‘many - studies have been'

conducted to validate the-d1men510ns laygaled reflect1V1ty-1m, 151v1ty’
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ii. wReftectivity - Tmpubsivity - P R

*

e

Reflect1v1ty - 1mpu151v1ty, or conceptual tempo ‘refers to

that d1men51on of cogn1t1ve style characterlzed by the manner - in thCh

A,AQH,thequglztxoand,yalxdxtx,o£ﬁ99§1§mhx99th9§95 are evaluated. Reflective

children are deliberate and analytical in problem-solving activity and

-

in their approach to new and unfamiliar tasks. Impulsive childreh are.

-quick and impatient, seemingly thoughtless'and failing to take suffi-

cient time t6 consider the available information as well as possible ‘
. . )

responses to it.

Kagan (1965), studylng elementary school ohlldren, observed .
- A
that those Ldentlfled as reflectlves by a Matchlng Fam111ar Flgures

test (MFF) were capable of monitoring attentlon~longer, were more per-

. . [
. sistent with difficult tasks, made fewer errors when beginning to
read, and were less distractable arid fidgety in classroom settings. - o

e

Siegelman (1969) has developed a relatively similar profile for , | ‘;

. reflective adolescents in attention to visual stimuli. Ward (1968) L

reported that reflectivity-ﬁmpulsivity is a general and pervasive

o

feature ‘of 1ntellectua1 performance, consistent across tests and N

_ 5
‘under different cond1t1ons. Impu151ve chxldren answer S?oblems ast9£::f o

‘ L
\ ,'.( - and are more prone to error than the1r reflective counterparts (K gan

et al., 1966) . When faced with the v1sual comparisons tasks on the "‘.'

~ r.

Matchlng Fam111ar F1gures (MFF) test. reflect1ve childrencspent more . »5

t1me examlnrng alternatives than the standard stimulus. They appeared

. .  to compare alternatives and only then\gonsulted the standard for °
' . . ’ ’ . . . T "'V
3 . K R

T . \m// - - .
S R ETY 2 &
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, .
noL . ., . ,

- - verification of’rejectionyef the*alternative. Impulsiveﬂfhildren, on .
the other hand, compared thehstandard with one alternative at aytdme, ‘
‘dma&ing'decisions‘onvthe basis of how similar or hpn different the
standard was fromvthe alternatiVe.' They did not respond to differences'

in detail respondlng quickly. and mak1ng 51gn1f1cant1y more errors than
reflective. ch11dren. '
Nuessle (1972) compared reflective to impulsive fxfth and n1nth-

graders in thélr 1nformat1on-proce551ng prof1c1enqy-(focu51ng) on"a
- . 14

- \toncept 1dent1f1cat1on task. He' found the reflectlves better able to

e11m1nate 1rre1evant hypotheses. In addition, refleotive children

demonsprated.longen latencies followfng‘feédbadk than impulsives, par-

ticularfy if the feedback wa; negative. Lee, Kagan, and Rabscn (1963)
L . r

found that reflectlve and 1mpu151ve third-grade boys learned relational

'and analyt1chconce t$ d;fferentlally. The time required for tearning

. * . -

. /. : . v
analytic concepys was shorter for reflective than impulsive boys, while
A ‘ - ! . :

the reverse observition was true for relational concepts.. Unfortu-

°

L d

observation for an adlescent samplé, In fact, there has been a
) R ) . A Lt

fafrly generai disregard of studies in adoieécent refleétivé~impylsive
" behaviour-. > ' R T

} . 'v'. : ) . e N - ..l * . * v )
S Kagan’ and Kogan (1970) Gonten that conceptual tempo is bound

Na(\‘f

. hy twWo maJor developmental pr1nc1p1es. Fo one, diffeienceS'in contep-
T, - ' < o»
® . tual tempo are detectable as, early as two y rs- é% aﬁe (Repucc},\1968, .
@ . ' i . . . \
- - » ‘.i LY ,
’ [N .’ 3 . (9 ‘r‘n
: . ‘
. ~ ' . L4
P %x "\ ‘,t "
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-

. .‘_5‘5‘

’-Another\clearly'eyident trend is.increasing reflectivity

through adolescenceQand beyond However;;a ‘clear _possibility exists

.that some ch11dren are re1nforced for 1mpulslve behavfgur and. do not

«

;exh1b1t the more.common growth 1n reflect1v1ty (McCandless and Evans,

=y

'1973T' wTyplcally, *teacherls‘re1nforcement'of speedAof response— M~7¥AA——A¢4*

rather than accuracy may be the cr1t1ca1 var1ab1e (Kagan et al., 1966} .

3

Ev1dence for 1ncrea51ng reflectlon w1th age was gathered by

Draguns and Multar1 (1961) who presented grades 1 ﬁ§,‘ s and 7 ch11dren

“w1th amblguous pictures and who by prov1d1ng add1t10na1 e1ements pro-

€ MKYounger ch11dren were more lakely

to guess ear11er in- the procedure, Jhéreas the older ch11dren 1nh1b1ted

b [N
T

.gue551ng unt11 they were reasonabl certaln of being accurate‘ It

\
would appear that developmental 1ncrease 1n reflective strategy may

.

well bean outcome of a'general disposition tb be cautious with age and

to be concerned with making errors. Increasiné reflectivity with'age‘
<

has been reporfed by Kagan and Slegel (1965) as well as Westcott (1968)

thus cbnflrmlng the. ear11er study by Draguns and Mdltarl.

Olver and Hornsby (Bruner.et al. 1966) p01nt ‘out that wh11e

¢

‘there 1s a demonstrable general tendency tOWard reflect1v1ty 1n

-

evaluatlon ‘of problems the nature of the task moderates ‘this trend

Comparlng the use of ana1yt1c and funct10na1 concepts 1n response to

pictures and words,lthey found analytlc concepts decreased wh11e func-"

e P

tiOnal concepts increased'with‘age. In addltlon analytlc concepts

weré more 11kely to be used W1th plctmres than W1th words. Slegel and

-

‘\l,

.
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Olmstead (1967) foumd elder ch1ldren produced more analyt1c responses
. for all classes of st1mul1-peop1e, obJects, or an1mals
Task med1at1on of refle§t1ve-1mpuls1ve expresslon was observed

in the $tudy by Kagan et al., (1964). . Whensthe;degree ofbuncertainty

_in a‘task'increased impulsive children were,proneutgumake' mistakes . |

wh1ch resulted 1n some comb1nat1on of erroneous learn1ng, d1sapproval

o -

“and §F1t1c1sm from others.A Such tasks as ar1thmet1c are part1cularly
' diff'cult.fortthe impulsive child. Ref1ect1v1ty may often have draw-

baeks as well. Messer (1970) found reflect1ve ch1ldren were more
- - ey T T

anx1ous about mak1ng rors and d1$play1ng inconipetence when faced w1th

reason1ng problems than 1mpuls1ve ch1ldren ' : -_ . , N )
' Wh11e overall reflect1v1ty does not - appear to be affected by
sex d1fferences, Kagan, Moss and' S1egel (1963) found boys were more Coe.

A

. likely than girls. to be over—represented at both extremes.ofithe-reflec-

tivity - impulsivity dihension.- ; - I
&
Evaluat1ve Judgments of e1ther reflect1v1ty or. 1mpuls1v1ty

-7 should be W1theld unless. qual1f1ed by the nature of the task of act1- et

.'v1ty through wh1ch the style is expressed Unfortunately, 1t is com-

‘\), K monly true that adults often are dece1ved by appearances, preferr1ng "
: . :
" to th1nk the 1mpuls1ve and qu1ck ch1ld to be "br1ghter" than his reflec-‘ :

» . *

t1ve . peer ‘who takes more t1me to organ1ze and reflect on h1s res-
ponses. Teachers are part1cularly prOne to such logical rat1ng error, h

. and the1r Judgments of the child's 1ntell1gence are based on h1s style
of responding rather than 1ntellectual ab1l1ty (Alexander, 1953).
~ - . . . { - . : o

. . ) i o 3
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While the analytical reflective style is beneficial in tasks requiring -

mathematiéal and c11n1ca1 d1ssect10n the pu151ve child is more

-

likely at an adwantage 1n human1t1es, soclal sc1ences, and art (Kagan

et al. , 196

"m_The effec of,conceptual tempo on,lntell.ectual,performanceuhasftfff__;T

tyet to be unequ1voca11y demonstrated Kagan et al., (1966) have

arranged programs for mod1f1cat1on of conceptual tempo by tutor1ng

aa

1mpuls1ve children to become more ana1yt1ca1 in the1r ‘responding.

Though instruction affected speed of response to problems, it fa11ed -

to produce any not1ceab1e 1mprovement in their intellectual perfor-'

»'1

mance,tl.e.,‘change IQ scéres. However, Yande and Kagan (1968) pre-

sented evidence that a modellingprocedure is of significant value in

" changing a child}s'conceptual tempo. ExpOsure to a more or less

freflectlve teacher: and teach1ng style, along w1th a pattern of. verbal

1

L. Fietd Dependence ~ Fietd Tndependence As a Cagnitive Style

. re1nforcement for reflectlve behav1our produced measureable changes

1n,conceptua1 tempo. . B

Loy

At many -different levels and withinayarious content areas,
education requires students to make a relevant cognitive response to.
problems which often fepresent perceptually complex situafgons. ‘Her—-

'-man Witkin and. hlS aSSOclates “have 1dent1f1ed and attempted to. exp1a1n ‘

\ individual d1fferences in cogn1t1ve style whereby relevant features of

+*

a 51tuat10n or problem are d15t1ngu1shed and extracted from 1rre1e—

Wi

i

Y
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vant features. They have'labelled this dimension'of cognitive'stvlei ‘

‘t

f1e1d dependence - f1eld 1ndependence, or psycholog1cal d1fferent1a-
tion. F1eld 1ndependent or psychologlcally d1fferent1ated 1nd1V1duals

are adept at separatlon of the. essent1a1 and sdlient features of

LS

tiation continuum, the field- dependent person reacts to the complex

S1tuat1on as a whole without analyz1ng it ,~and responding on the -
bas1s of what the s1tuat10n does to h1m rather than what he does to
iti For example, when g1ven a complex or no1sy problem where the key
e1ements to solutlon are camouflaged by extraneous data the field~ i
1ndependent is more likely to perceive ‘the elements/and does so mo%e
readily than the f1e1d-dependent In one sense, the fleld 1ndependent
handles the problem-while the problem overcomes the f1eld dependent |
Witkin et al., (1954, 1962) developed four maJor procedures E .

for assess1ng variation in psycholog1ca1 d1fferent1at1on These-
L .

. measures offer a clearer illustration of the differences characteriz—-

| ,
ing field-independent andifield;dependent,pershns.

The initial technique is the -Body _gjustment Test (BAT) which

‘ requ1res that the subJect s1t in a movable chair p1aced in a sma11
' equally moh11e room. ‘Both room and cha1r car be tilted in the same o

or oppos1te d1rect1ons. Once the person has been moved 1nto some pos1-’

I

- tion where.h1sbseat1ng is some angle removed from the true Vert1cal

-

. he-is g1ven control of the 1nstrumentat1on govern1ng cha1r movement

-

and attempts to restore hls body to a true vertical p051t10n ‘His "~ .
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:;core on the BAT is obtained by measuring the'angle’of abSOlute'devia-
_—ztioh from'}he true-upright position; The smaller the angle, the
greater his.field indebendence or different1at1on.' Accompl1sh1ng thlS i
vtask is 1nterpreted by Witkin as the ab111ty of the 1nd1V1dual to |

d1vorce h1s v1sual sensat1ons from k1nesthet1c cues to upr1ghtedness,

and responding to the kinesthetic.
ST b

~

In the Rod and Frame Test (RFT) the subject is,seated’in a
completely_darkened TOoOMm faclng a ldminous rod suspended.within a lumi-
nous frame. Both stimuli are movable and can be tilted to any angle
'tthe exoerimenterxdesireé;v The eubject's t::h ie to-readjust the rod
to an upr1ght ‘position, without regard for the tilt in the frame. As.
in the BAT, h1s score is determ1ned by the angle that the rod deV1ates
,from a true,upr1ght or vert1cal position, and also‘represents an abi-
lity to differentiate kinesthetic ‘and vrsual cues.

The .third test consists of ‘a series of geometr1c shapes camou-

Cw

B flaged W1th1n a complex de51gn and is called the Embedded F1gures Test

4(EFT), der1V1ng in large-measure from an 1nstrument~developed earl1er

bvaottschaldt {1926) .The subJect has to p1ck out -and out11ne the

form of a slmplem\tometr1c f1gure which he 1s“shown and that gan be ..

found somewhere w1th1n the more complex conf1gurat10n.‘ He is t1med in
the'performance and instructed to work as quickly as possible with the

24 differeptutest oroblemsgfwﬁds score is'simply the sum of the time

measures. A significant portion of the visual stimulation he receives,, .°,

o,

the colours and other shapes within the overdll configuration,; must be{jfnc

4 . -

-

E— ) ‘ . _ . . \ ) f . . A . .

i
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effect1ve1y overcome in order to 1d%Et1fy the simple geometric shape.
His ab111ty to 1solate the test form rather than react1ng to the com-

plex‘as a whole, is ref1ected in the speed of response. ThlS measure

of psychological differentiation is the most economical to use and
. . | :

score.

' e

The f1na1 method for measur1ng psycholog1ca1 d1fferent1atlon

is the Articulation of Body Concept (ABC), which merely requires that

- the subject draw a person;‘and after completing'that.drawing, draw
another person of the opoosite sex.. The draw;ngs are then evaluated
accord1ng to a comprehen51ve rat1ng system wh1ch takes into account

- the approprlateness of detail in the sketches, and sophlstlcatlon in
art1cu1at1ng the human~form. The faeld-;ndependenthis identified by
the clarity of the differentiation in the parts of the human body‘and
the manner in which the parts are juxtapositfoned.

| The common ‘theme underlying performance on theseﬂdifferent
'measures ‘is the'manner in which an 1nd1v1dua1 deals w1th confu51on,'m.
S #
whether by be1ng able to sepaxate aspects of confu51ng 51tuatlons from !
their context or fa111ng V1ct1m .to the1r perceptual press v W1tk1n et 3
al., (1954 1962) reported an astonlshlngly high 1nterre1at10nsh1p
between performance on these d1fferent measures.  Field-independents -

W

as assessed on the BAT were ‘more likely to 1dent1fy the slmple geo-

R

- .metric forms in. the EFT ‘than f1e1d dependents. In~add1t10n, hlgh

f1e1d-1ndependents were superior at draw1ng persons in a manner demon-

strating clear articulation of the bodyvconceptu

e

-+ 288
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While criticized for arbitrarily instituting,ps}khological
A}

differentiation as a cognitive style rather than a special ability
(zigler, 1963; Witkin et al., 1962)-contend they are justified in
labdlingpsychologieal differentiation a cognitive style. Zigler's

: (1963) accusation that the 51gn1fidant correlations obtained between

measures of psychological differentiation and IQ reflect the opera-
tion of nothing.more‘than a general intelligence*factor, was neatly.;
countered by‘Witkin's gt_al.,k(1962}‘fa6tor analysis of the WISC
subscales which correlate with their measures of cognitive style. .
They demonstrated that the'ﬂl§§ddub$cales correlating with theit

measures required the subject to overcome an embedding‘context.

These subscales included Pictﬁre Completion, Object Assembly, and

Block Design. Verbal and other performance subtests were'unrelated‘toi

: psychological differentiation. Performance on the three.related sub-

scales may be dictated by cognitive style rather than 1nte111gence.

| C, . O " 'Numerous validation studies of these'instnuments measuring
psychblpgiEal differentiation nave demonst}ated“a\QPst‘Qf'relation- :

‘ ships and‘nredictigns of various behaviqural and_personalit? traits. »
Fiéld-independent andffield-dependent individuals tend to beIdifferent
kinds of people. Fieid-independents tend to actively'deai with and R

. ) manipulate their env1ronment while field- dependents seem to accept )
their env1ronment p3551Ve1y, reacting to it 1n a global and 1ntuit1ve

fashion (Witkin et al., 1962). Deep-seated personality disp051tions,

o - such as the defensive structures used to cope with their environment, -
. A : ] )
. , .
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. reveal equally different mechanisms fof'field-independents and fie1d¥ -
: dépendents. Proposing that chrldren with an analytlc approach would-

.be more 11ke1y to employ 1ntr1cate and- spec1a11zed defences such as
1nte11ectuallzat10n and isolation whlle field-dependent children tend

- toward simple,’ primitivé defences .such as repression and. denial, the

 Witkin group evaluated a sample of 10-year -old bays by -blind analysis

&
of three progectlve ‘tests. Ratlngs of their responses on defensive -

&

structure when correlated with the perceptual-index scores (-a compo-

site of performance on the major tests for psychological differentia---

tion)yielded a highly signifiéantAI_of .61, suggesting that the c;m-
plexity ofiéefensive structure increased with iﬁcreasing differentia- :A
»tioa. | ot . | |

Crandallvand §inke1dami(1964) reportéd a relationship between
aachiéyemena orientation and fiela independeﬁce in'their'samplé_of ahilf
dren aged 6 through 12, whereas tﬁeir predicfion of dependence-seekiﬁg ' :
social behaviours andrfieid éependency did not hold .up. |

o Konstadt and FOrmah'(1965) expefimentall} examined theAéffécts
of field dependence on dependency-related behaviours tq;find that.thgir
sample‘of fourth;g;adars wha were field-dependent performed more
poorly under conditions of disapprovaiAielative,to approval than thev
field-indepeqdents, The'fieidAindépendent~child seemed to be less

| externally difectedAiﬁ hisAactivities, whi?e ahe’coggitive and affec~
tive behaviours of the field-dependent child Wefg highlyAcontingent on

. the position or negative social cues emittgd by others. . |

@
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'The. question of developmental stability in psychological dif-
ferentiation has been addresseg by study of two longitudinal groups
(Witkin, Goodenough and Kérp, 1967). One group was_tested'at agéé 8

and 13, while the other was tested at ages 10, 14, 17 and 24.  Overall,

the test-retest correlations of the measures revealed a high probabil-

-

dependent will maintain his status‘tthUgh ybungvadulthobd. The coef-
ficients of stability ranged }rom .48 through ..92. While these measures
supported a rélagiye constancy of psychological differentiation ovef
.éime, xhé absolute ieypl of psychplogical dyfferentiation increased-
through‘hge 17.followed by a sli§ﬁ¥ decline through age 24. Witkin and-

w

his’assoéiates were particularly struck by the manifeét stability in
psyéhologicdl differentiatibn o?er the ;en-year period, studied. They
é}éued that any measured dimension of personality which-exhibips su@h"
a ﬁigh_degree of stability during és_tu{bulentvan era of development

as. represented by these ten years is comparable to the observed sta-

bilityvofilQ. Kagan and Kogan (1970) poiht out that this argqmenf

- should be qualified'by the observation of increasing field indepen- -

dence with age, indicating intra-individual variability in psycholo-

gical &ifferentiatiqn, Fatefson and Witkin (1970);-in a separate
IOAgitudinal sﬁudY'gf tﬁé,bodyvconcept tesf (ABC) produce supportiVe
résults.for the stability of psychological differentiatioﬁ from ld
through 24. Ratings of dréwiﬁgs made By their sample over these. two

age periods correlated .78. Unlike, the Witkin et“él., (1967) study,' :

#
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they found'improvement;inﬂpsyehofbgical differentiation as measured
by ABC to be negligible following age 14,
Maccoby 5}966) has sdmmarized studdes which review the role of

sex'differencesfin psychological differentiation. In the main, boys

are more likely than glrls to score h1gher on field 1ndependence. This

“diffe rence emerges an the mlddIe years of elementary school ‘and 1s non-

existent before that developmental perlod Sherman (1967) has argued

N £

that thlS dlfference can be attributed to differential cultural oppor-

tunities offered males and females to engage 1n activities and games

Ll

emphasizing spat1a1 skllls While thlS position has some m1n1ma1 sup-

port (Vernon, 1972) the overall consensus of opinion chalIenges the .

role played by learning experlences in the development of a global or

- analytic style.

While the theoretical {mplications of Witkin's research are

1

o multlple, its implications for educators are equally exten51ve. Witkin

séems to have uncovered an area of 1nte11ectua1 functlonlng wh1ch has

been generally 1gnored in favour of verbal and numerlcal skill. Educa- -
BN ST

t10na1 agenc1es should capztallze on analytlc skllls rather than .

restr1ct1ng their enterprlse to the development of verbal and number

* capacities. S1gn1f1cant evidence exists that culturally dxsadvantaged

,andkculturally p:imitive’gtoup members do not differ in field indepen—

‘

dencerwidely from groups having access to broad-basea'educational

opportun1t1es (Wltkln, Faterson, Goodenough and plrnbaum, 1966) and

.

may in fact be 1n some 1n5tances super1or in analytlghsk1lls to the

w
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